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EXECUTIVE SUMMARY 
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Tetra Tech NUS, Inc. (TtNUS) has completed a Rapid Assessment (RA) for Sites 18 and 19 

which includes an underground storage tank (UST) and aboveground storage tank (AST) system 

for Building 123 at Charleston Naval Complex (CNC) Zone G, in North Charleston, South 

Carolina. The UST provided heating oil to the building and the AST stored diesel fuel for the 

building's steam generator. The RA was performed under the direction of the South Carolina 

Department of Health and Environmental Control's (SCDHEC's) Rapid Assessment Plan and 

approval letter dated November 4, 1998. 

TtNUS performed the following actions during the RA: 

• Reviewed available Navy documents to identify potential sources and receptors for 

petroleum hydrocarbons in the vicinity, to evaluate public and private potable wells, to 

locate utilities line areas, to locate nearby surface water bodies, and to determine surface 

hydrology and drainage; 

• Reviewed the previously prepared Underground Storage Tank Assessment Report for 

UST 123 and AST 3909 to determine boring locations and monitoring well placements; 

• Conducted site survey to identify utilities and to construct a site plan; 

• Performed direct push investigation, collected soil and groundwater samples for field 

screening of total petroleum hydrocarbons using an organic vapor analyzer; 

• Collected groundwater samples from direct push borings for mobile lab screening 

analysis for benzene, toluene, ethyl benzene, total xylenes (BTEX), and diesel range 

organics; 

• Installed 6 temporary piezometers; 

• I nstalled shallow permanent monitoring wells to approximately 13 feet below land surface 

(bls) and one vertical delineation wells to approximately 33 feet bls; 

• Collected groundwater samples from the permanent monitoring wells for laboratory 

analysis of analyzed for BTEX, methyl tert-butyl ether (MTBE), and naphthalene using 

U.S. Environrmental Protection Agency (USEPA) Method 8260 and polynuclear aromatic 

hydrocarbons (PAHs) using USEPA Method 8270; 

• Collected soil samples for laboratory analysis of BTEX and naphthalene using USEPA 

Method 8260, PAHs using USEPA Method 8270, total organic carbon (TOC) using 

USEPA Method 415.1, total recoverable petroleum hydrocarbon (TRPH) using USEPA 

Method 9071, and grain size analysis using sieve and hydrometer methods; and 
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• Surveyed monitoring well and piezometer top of casing elevations and collected depth to 

groundwater measurements to evaluate the groundwater flow direction. 

Conclusion 

One groundwater-elevation-monitoring event was conducted at the site on September 9, 1999. 

Free product was detected in existing monitoring well FDS01A, where the product thickness was 

3.10 feet. Free product was not detected in any of the remaining wells. One groundwater 

sampling event was conducted on September 9, 1999. Dissolved chemicals of concern (CoCs) 

were detected in the vicinity of Building 123 and AST 3909. The maximum concentrations were: 

benzene (32 ug/L) and naphthalene (1.400 ug/L), which are above (SCDHEC's) Risk Based 

Screening Levels (RBSL) for benzene and naphthalene. 

Soil samples were collected between May 3 and May 13, 1999, and analyzed for BTEX and 

PAHs by a fix-based laboratory. Benzene and naphthalene soil concentrations were reported 

above SCDHEC's Risk Based Screening Levels for sandy soils. Construction worker site-specific 

target levels (SSTLs) were calculated to evaluate the exposure pathway for soil CoCs. The 

maximum concentrations of benzene (0.9 mg/kg) and naphthalene (7.25 mg/kg) in soil do not 

exceed the RBSLs. 

The downgradient extent of hydrocarbon impact to groundwater has not been delineated. Free 

product was present in monitoring well FDS01A with a thickness of 3.10 feet in September 1999. 

Construction worker and surface water site-specific target levels (SSTLs) were calculated to 

evaluate the exposure pathway for groundwater CoCs. Calculated concentrations of benzene 

(0.313 mg/L) and naphthalene (23.35 mg/L) in groundwater in equilibrium with fuel oil exceed the 

site SSTLs protective of both the construction worker and the Cooper River. 

Recommendation 

The theoretical concentrations of benzene and naphthalene in groundwater, assuming 

equilibration with free product, were found to exceed the SSTLs for the construction worker and 

for the Cooper River. Because the SSTLs are exceeded, removal of free product will be 

necessary to protect the identified receptors. However, the concentrations of CoGs detected in 

groundwater to date indicate that once free product is removed only the concentration of 

naphthalene in groundwater will slightly exceed the SSTLs for the Cooper River. Therefore, 

following free-product removal, an Intrinsic Corrective Action is recommended for the site 

(pending the results of groundwater sampling after free product removal. 
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Site 18 is a closed underground storage tank (UST) system which stored waste oil from an oil/water 

separator located adjacent to the auxiliary boiler house at Building 123 at the Charleston Naval Complex 

(CNC), Zone G, in Charleston, South Carolina. Site 19 is a closed aboveground storage tank (AST) 

system which supplied fuel oil to the boilers of Building 123 at the Charleston Naval Complex (CNC), 

Zone G, in Charleston, South Carolina. This Rapid Assessment (RA) for the two adjoining sites was 

performed by Tetra Tech NUS, Inc.'s (TtNUS's) Tallahassee, Florida, office, located at 1401 Oven Park 

Drive, Suite 102, Tallahassee, Florida 32312 (telephone number 850-385-9899) on behalf of the U.S. 

Navy Southern Division (SOUTHDIV) Naval Facilities Engineering Command (NAVFAC), 2155 Eagle 

Drive, North Charleston, South Carolina 29406 (teiephone number 843-820-7307). Authorization to 

conduct the RA for the site was issued by NAVFAC under Contract Task Order (CTO) 0088. The RA was 

performed under the direction of the South Carolina Department of Health and Environmental Control's 

(SCDHEC's) Rapid Assessment Plan approval letter dated November 4, 1998. 

Fieldwork necessary to complete the RA for Site 18 and Site 19 was performed from April 27 to 

September 9, i999, by TiNUS. 

1.1 SITE DESCRIPTION 

The CNC is in the city of North Charleston, on the west bank of the Cooper River in Charleston County, 

South Carolina, as shown on Figure 1. This installation consists of two major areas: an undeveloped 

dredge materials area on the east bank of the Cooper River on Daniel Island in Berkley County, and a 

developed area on the west bank of the Cooper River. The developed portion of the base is on the 

peninsula bounded on the '."/est by the Ashley River and on the east by the Cooper River. The site is 

located within the developed portion of the base as shown on Figure 2. 

The area surrounding CNC is "mature urban," having long been developed with commercial, industrial, 

and residential land use. Commercial areas are primarily west of CNC; industrial areas are primarily to 

the north of the base along Shipyard Creek. A site vicinity map, which exhibits adjacent properties and 

structures, vicinity mads. and CUiient utilities is induded as Figure 2. 

Building 123 was used as a boiler house that supplied steam to ships and parts of the Naval base. It was 

constructed in 1977 on previously undeveloped land. UST 123 was a 1,000-galion steel tank which 
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stored waste oil from an oil/water separator. The UST was installed in 1977 and was an underground 

tank placed directly into the soil. 

The UST was located on the north side of Building 123 (Figure 3). It is unknown when the UST system 

was last in operation [Supervisor of Ship Building, Conversion and Repair, United States Navy, 

Portsmouth, Virginia, Environmental Detachment Charleston (SPORTENDETCHASN), 1998]. 

AST 3909 was a 200,000-galion capacity, steel fuel oil tank which supplied fuel oil to the auxiliary boiler in 

Building 123. The AST was installed in 1964 on a concrete foundation filled with 18 inches of sand. The 

AST was located approximately 160 feet east of Building 123. It is unknown when the AST system was 

last in operation [Supervisor of Ship Building, Conversion and Repair, United States Navy, Portsmouth, 

Virginia, Environmental Detachment Charleston (SPORTENDETCHASN), 1998]. 

1.2 SITE HISTORY 

In 1901, the U.S. Navy acquired 2,250 acres near Charleston to build a shipyard and the first naval officer 

was assigned duty in early 1902. Subsequent!y, buildings and a dry dock were constructed in the Naval 

Yard. The dry dock was completed in 1909 along with several other brick buildings and the main power 

plant, which is still in operation today. The first ship was placed in dry dock and work began on fleet 

vessels in 1910. World War I brought about an expansion of the yards, facilities, land area, and work 

force. The yard built two gunboats, several submarine chasers, and tugs in addition to performing repairs 

and other services to the fleet. In 1933, building activity had increased principally in construction of 

several Coast Guard tugs, a Coast Guard cutter, and a Navy gunboat, creating the need for more facilities 

and a much larger work force. In 1943 civilian work force peaked with almost 26,000 employees divided 

among three daily shifts. In 1956, construction began on piers, barracks, and buildings for mine warfare 

ships and personnei. Later in the decade, the facility became a major home port for combat ships and 

submarines of the U.S. Atlantic Fleet [Ensafe/Allan & Hoshall, Inc. (E/A&H), 1996]. 

In 1993, major cuts in defense spending, as a result in part to the end of the Cold War, caused CNC to be 

added to the list of bases scheduled for closure under the Defense Base Realignment and Closure Act 

(BRAG). BRAC regulates the closure and transition of property back to the community (E/A&H, 1996). 

With the scheduled closure of the base, operations were scaled back and enviiOnmental cleanup 

proceeded to make the property available for redevelopment after closure. As part of the environmental 

cleanup process, the UST at Building 123 was removed and a tank closure completed on June 20, 1996. 

The AST at Building 123 was removed and the tank closure was completed on February 6,1998. 
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UST 123 and AST 3909 were removed, cleaned, and recycled as scrap metal. At the time of the UST and 

AST removals, no corrosion, pitting, or holes were found in the tanks. The UST and AST system piping 

was constructed of steel and ran from the UST and AST to Building 123. The piping from the UST and 

the AST to the building were removed during the closure (SPORTENDETCHASN, 1998). 

During the removal of the tanks, petroleum contamination and/or odors were identified in excavated soils 

and in soil samples collected during the tank removal. The Underground Storage Tank Assessment 

Reports for UST 123 and AST 3909 are included in Appendix A. 

1.3 RECEPTOR SURVEY RESULTS 

A survey of the site vicinity was conducted by TtNUS personnel to identify potential receptors for 

petroleum hydrocarbon contamination. The site plan (Figure 2) depicts the public utilities located within 

250 feet of the former Building 123 study area. Specific information concerning the depth of utilities below 

land surface is currently unavailable. However, according to facility personnel, utility lines are typically 

located approximately 2 to 6 feet below land surface (bls) (SPORTENVDETCHASN, 1999). The following 

utility receptors were located: 

• Sanitary sewer, water utility: Sanitary sewer lines run parallel to Hobson Avenue and the shore of the 

Cooper River. The sanitary sewer lines servicing Building 123 run along the west side of the building 

with an auxiliary line which exits from the north side of the building. These lines connect with the lines 

along Hobson Avenue and the Cooper River. The sanitary sewer lines that run along the Cooper 

River pass within 75 feet of the north side of AST 3909. Water lines run parallel with Hobson Avenue 

and along the piers extending into the Cooper River. The water lines enter Building 123 on the south 

and west sides of the building. The water line along the west side of Building 123 extends from the 

lines along Hobson Avenue to the piers. The nearest lines are the water and sanitary sewer lines 

which enter and exit the west side of Building 123. 

• Electrical utility, gas utility, compressed air utility, saltwater utility: Subsurface electrical lines run 

parallel to the shore of the Cooper River, approximately 100 feet north of Building 123. The 

subsurface electrical line connects to overhead utility line located northeast of Building 123. No gas 

utilities were identified within 250 feet of UST 123. Compressed air utilities originate from primary 

lines which run parallel to the shore of the Cooper River, approximately 80 feet north of Building 123. 

Feeder lines connect this compressed air main with Building 123 along the north side of the building. 
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Salt water lines run parallel to the shore of the Cooper River, approximately 35 feet north of Building 

123. 

According to the Final RCRA Facility Investigation Report for Zone G (E/A&H, 1996) a survey of 

groundwater users within a 7-mile radius of CNC was conducted by the South Carolina Water Resources 

Commission to ascertain the extent of any shallOW groundwater usage. Results of the water use 

investigation revealed that no drinking water wells, which utilize the shallow aqu ifer, are located within a 

4-mile radius of CNC. Irrigation wells were not identified within 1,000 feet of the site. Numerous 

monitoring wells are located within 1,000 feet of the site. The nearest surface water body to UST 123 and 

AST 3909 is the Cooper River located approximately 150 feet to the northeast. 

There are no city, county, or state zoning ordinances as the property (CNC) is currently owned by the 

federal government. Information concerning zoning ordinances was obtained from the SOUTHDIV 

Remedial Project Manager located at 2155 Eagle Drive, North Charleston, South Carolina 29406 

(telephone number 843-820-7307). 

1.4 REGIONAL GEOLOGY AND HYDROGEOLOGY 

CNC is located in Charleston County, South Carolina, in the Lower South Carolina Coastal Plain 

Physiographic Province on the Cooper River side of the Charleston Peninsula. The peninsula is formed 

by the confluence of the Cooper and Ashley Rivers. Topography in the area is typical of the South 

Carolina lower coastal plain and is characterized by having low-relief plains broken by the meandering 

streams and rivers, flowing toward the coast past occasional marine terrace escarpments (ElA&H, 1996). 

The geology of the Charleston area is typical of the southern Atlantic Coastal Plain. Cretaceous-age and 

younger sediments thicken seaward and are underlain by older igneous and metamorphic basement rock. 

Surface exposures consist of Recent or Pleistocene sands, silts, and clays of high organic content 

referred to as the Wando Formation (E/A&H, 1996). Underlying the Wando Formation, increasing with 

age, are the Oligocene-age Cooper Group and the Eocene-age Santee Limestone. The Cooper Group is 

comprised of the Parkers Ferry, Ashley, and Harleyville Formations. The formation of particular 

importance in the Cooper Group is the Ashley Formation, which was formerly referred to as the Cooper 

Marl in most regional geologic literature. !n more recent geologic nomenclature, the name "Cooper" has 

been given to a group of formations including the Ashley Formation, a pale green to olive-brown, sandy 

phosphoric limestone or marl, Which is locally muddy and/or sandy. The Ashley Formation in the vicinity 

of Charleston is encountered at a depth of approximately 30 to 70 feet bls. 
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The top of the Ashley Formation has been reported to be associated with an erosional basin and the 

entire Cooper Unit, including the Ashley Formation, is indicated to be approximately 300 feet thick 

(E/A&H,1996). 

Groundwater occurs under water table or poorly confined conditions within the recent or Pleistocene 

deposits overlying the Ashley Formation of the Cooper Group. Transmissivity in the Pleistocene aquifer is 

generally less than 1,000 feet per day and well yields are variable, ranging from 0 to 200 gallons per 

minute (gpm). This groundwater contains high concentrations of iron and is commonly acidic at shallow 

depths (E/A&H, 1996). 

The Cooper Group is hydrogeologically significant mainly because of its low permeability. In most 

locales, its sandy, finely granular limestone produces little or no water, but instead acts as confining 

material causing artesian conditions in the underlying Santee Limestone. Yields from wells in the Santee 

are usually less than 300 gpm (E/A&H, 1996). 

TTNU5IT AL-99-092/0124-5.4 1-5 eTO 0088 



2.0 ASSESSMENT INFORMATION 

2.1 SITE-SPECIFIC GEOLOGY AND HYDROGEOLOGY 

2.1.1 Site Geology 

Rev.O 
11/30/99 

Five direct push soil borings (CNC18-B01 through CNC18-B05) were advanced at Site 18 under the 

supervision of a TtNUS geologist between April 27 and April 29, 1999 (Figure 3). These borings ranged in 

depth from 6 to 30 feet bls and provided soil samples to characterize the subsurface lithology. On July 

25, 1999, two shallow monitoring wells (CNC18-MW01 through CNC18-MW02) were installed to a depth 

of 12 feet bls. Soil grab samples were collected during installation to describe the subsurface lithology. 

From August 8 to 9,1999, a vertical delineation monitoring well (CNC18-MW-03D) was installed to 33 feet 

bls. During the direct push and drilling processes, lithologic samples were collected using split-spoon 

samplers to characterize the subsurface lithology to a depth of 38 feet bls. 

Twenty-six direct push soil borings (CNC19-B01 through CNC19-B26) were advanced at Site 19 under 

the supervision of a TtNUS geologist between April 27 and May 27, 1999 (Figure 3). These borings 

ranged in depth from 2 to 28 feet bls and provided soil samples to characterize the subsurface lithology. 

On June 28,1999, five shallow monitoring wells (CNC19-MW01 through CNC19-MW05) were installed to 

a depth of 12.5 to 13.5 feet bls. Grab soil samples were collected during installation to describe the 

subsurface lithology. No vertical delineation monitoring well was installed. 

Based on lithologic descriptions from the soil borings and monitoring wells, the subsurface soil generally 

consists of interlayers of light brown to gray sandy silt and silty sand near the surface. Dark-gray to black 

silty sand and clay were encountered in samples from approximately 2 to 28 feet bls (Figure 4 and 

Figure 5). Boring logs are presented in Appendix B. 

2.1.2 Site Hydrogeology 

Seven shallow water table monitoring wells, CNC18-MW01, CNC18-MW02, CNC19-MW01, 

CNC19-MW02, CNC19-MW03, CNC19-MW04, and CNC19-MW05, and one deep vertical delineation 

monitoring well, CNC18-MW03D, were installed as part of this RA investigation (Figure 3). The shallow 

monitoring wells were completed to a depth of 12.5 to 13.5 feet bls. Each shallow monitoring well was 

completed using 10 feet of 2-inch diameter, 0.01-inch machine-slotted Schedule 40 polyvinyl chloride 

(PVC) screen that bracketed the water table. 
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Monitoring well CNC18-MW03D was completed as Type III monitoring well with 6-inch-diameter PVC 

surface casing grouted to a depth of 24 feet bls. After the grout for the surface casing cured for 24 hours, 

the bore hole for CNC18-MW03D was advanced to a depth of 33 feet. A 2-inch-diameter PVC monitoring 

well was installed in each well with a 5-foot, 0.01-inch machine-slotted PVC screen. Well construction 

logs for the RA monitoring wells are presented in Appendix B. At the completion of the well installations, 

a South Carolina registered professional surveyor surveyed each monitoring well location and the top of 

casing elevation. 

Three temporary, small diameter, PVC piezometers, CNC19-P02, CNC19-P03, and CNC19-P04 were 

installed inspect the groundwater for the presence of free product. The piezometers were constructed of 

1-1/4-inch-diameter Schedule 80 PVC threaded casing and well screen. The screen section of the 

piezometer was installed to bracket the water table. The piezometers were completed with a 10-foot 

screen section installed from 2 to 10 feet bls. Water level data from the piezometers indicated a westward 

groundwater fiow direction across the sites. 

Groundwater in shallow wells at Site 18 and Site 19 was encountered at depths ranging from 

approximately 2.8 to 6.2 feet bls during the RA investigation. The recorded water-level data collected 

during the RA are presented in Table 1. Groundwater elevation measurements were recorded from the 

site monitoring wells on September 9, 1999. Figure 6 presents the groundwater potentiometric surface 

recorded during the field event on September 9, 1999. The potentiometric surface map depicts a 

groundwater trough extending from east to west across the site. 

As part of the Final RCRA Facility Investigation Report for Zone G (E/A&H, 1996), a tidal infiuence 

investigation was conducted. The objective of the investigation was to provide long-term water level 

monitoring to determine the effects of the tidal fluctuation on vv611s and groundwater flow throughout Zone 

G. During the tidal study, water levels were recorded in 32 wells throughout Zone G over a period of one 

day. Measurements were recorded every hour using data loggers. The 1-day period spanned one high 

tide and one low tide cycle. 

Results of the tidal survey identified the maximum fiuctuation in shallow monitoring wells to be as much as 

3.64 feet with a typical variation of less than O.5-feet. Additionally, monitoring weiis iocated cioser to the 

tidal source were more infiuenced by tidal changes than wells on the peninsula. The wells located in the 

study area exhibited tidal fiuctuations of 0.2 to 1.16 feet. The heterogeneity of the aquifer material may 

limit or accentuate the tidal response in some wells. 
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The report concluded that the minimal fluctuations in the groundwater levels were not expected to playa 

significant role in directing contaminant transport in any direction other than that determined by the 

prevailing natural groundwater gradient (E/A&H, 1996). 

2.2 ASSESSMENT RESULTS 

Five soil borings were completed as part of the screening portion of the soil investigation at Site 18. Five 

soil borings were completed to collect soil samples for analysis at a fixed base laboratory to confirm the 

Chemicals of Concern (CoC). Twenty-six soil borings were completed as part of the screening portion of 

the soil investigation at Site 19. Seven soil borings were completed to collect soil samples for analysis at 

a fixed base laboratory to confirm the Chemicals of Concern (CoC). The soil borings for screening 

evaluation were completed using a Direct Push Technology (DPT) rig. Samples were collected to 

evaluate subsurface soil vapors, soil contaminant concentration (via a mobile laboratory), and 

groundwater contaminant concentrations (via a mobile laboratory). The soil samples were collected from 

a maximum depth of 6 feet bls. The soil and groundwater samples collected for mobile laboratory 

screening were analyzed for benzene, toluene, ethyl benzene, and xylenes (BTEX), naphthalene, and 

diesel range organics. 

Soil samples for CoC evaluation were collected on May 4, May 13, May 14, and May 17, 1999 and 

analyzed for BTEX and naphthalene using U.S. Environmental Protection Agency (USEPA) Method 

8260B, polynuclear aromatic hydrocarbons (PAHs) and naphthalene using USEPA Method 8070C, and 

total recoverable petroleum hydrocarbons (TRPH) using USEPA Method 9071A. One sample from each 

site was collected for grain size determination using sieve and hydrometer analysis, one sample was 

collected for Target Analyte List (TAL) Metals, and one sample was collected for analysis of Total 

Combustible Organics (TCO). The sample collection was conducted in accordance with the SCDHEC 

guidance document Standard Limited Assessment (June 1997). Litho!ogic logs for each soi! boring are 

presented in Appendix B. The soil boring locations are shown on Figure 3 and the assessment results are 

presented in Section 2.3.1. 

Each piezometer and monitoring well was checked for free-phase floating product (free product) prior to 

sampling. Approximately 3.1 feet of free product was detected in existing monitoring well FDS01A on 

September 9, 1999. I=r.oo. .... rn ..... ",.... \l1~c. nn+ ..... 0. • .0,...+.0 ..... in tho ...... +hor ............. i+ ..... ri ...... \&,0.11,", ,.. ...... i"'.., .............. + ...... ... 
" ...... ~' ................. ' ...... "'" In .. a ....... ' ........ ' ........ "' .. " ........... " .... , "'V, " .. UI II '::lI ".vll.;l VI 1'-"'"''''''0.11, ...... 0;;;'.;1. 
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A comprehensive groundwater monitoring event was conducted between August 6 and September 9, 

1999. Groundwater sampling was conducted using a peristaltic pump and low flow, quiescent techniques. 

The monitoring wells were sampled in accordance with SCDHEC's guidance document South Carolina 

Risk-Based Corrective Action for Petroleum Releases (January 1998). Each well was purged of three to 

six well volumes or until water quality parameters of pH, temperature, and conductivity stabilized. The 

field data sheets are included in Appendix C. A summary of the field parameter measurements is 

presented in Table 2. Groundwater samples were analyzed for BTEX and MTBE using USEPA Method 

8260 and PAHs using USEPA Method 8270. 

Two of the groundwater samples from each site were also analyzed for the following natural attenuation 

parameters: dissolved oxygen, a!kalinity, carbon dioxide, sulfide, ferrous iron, nitrite, manganese, 

nitrogen/nitrate, sulfate, and methane. Groundwater natural attenuation data are summarized on Table 3. 

2.3 FIELD SCREENING ASSESSMENT 

2.3.1 Soil Vapor Assessment 

Five soil borings were completed to evaluate for soil vapors as part of the soil screening assessment at 

Site 18. Thirty-two soil borings were completed to evaluate soil vapors as part of the soil screening 

assessment at Site 19. Organic vapor analyzer (OVA) headspace measurements were recorded at 1-foot 

intervals from ground surface to the top of the water table. Table 4 summarizes the soil vapor screening 

results. Figure 3 presents the soil boring locations. 

Soil vapor concentrations ranged from non detect to 100 parts per million (ppm) at Site 18. Soil vapor 

concentrations ranged from non detect to 123 ppm at Site 19. Soil samples from 25 out of the 35 total soil 

boring iocations at both sites contained vapoi concentiations less than 50 ppm. Soil samples from six 

soil boring locations contained vapor concentrations ranging between 50 to 100 ppm. Soil samples from 

four soil boring locations contained vapor concentrations ranging from 100 to 123 ppm. The highest soil 

vapor concentrations were detected near and at the water table at sample depths of 3 to 7 feet bls. 

The soil vapor assessment was used as a screening method to assist in identifying locations for collection 

of soil samples and groundwater monitoring weiis. Soii sampie and rnonitoring well locations Wei6 

determined, in part, based on these data. 
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One soil sample was collected from each soil boring at Site 18, and one soil sample was collected from 

each of twenty borings at Site 19. The soil samples were analyzed in a mobile laboratory for BTEX, 

naphthalene, and diesel range organics using USEPA Method 8260. The soil samples were selected 

based on the soil vapor screening results with the additional criterion that the samples originate in the 

vadose zone above the water table. Table 5 presents a summary of the analytical data from the mobile 

laboratory. 

BTEX constituents were reported below detection limits in all samples from Site 18 with the exception of 

9.6 ug/L of total xylenes (CNC18-B04). BTEX constituents were reported below detection limits in all 

samples from Site 19 with the exception of 5.6 ug/L of total xylenes (CNC19-B08). 

Naphthalene was detected in two of five samples at Site 18; the maximum concentration was 29 ug/L 

(CNC18-B03). Naphthalene was detected in 8 of 17 soil samples analyzed at Site 19; concentrations 

ranged from 27 to 1300 ug/kg with the maximum detected at CNC19-B16. Diesel range organics were not 

detected at Site 18; however, they were detected in 10 of 18 samples analyzed at Site 19 at a maximum 

concentration of 300 mg/kg (CNC19-B11). The petroleum constituents identified in the mobile laboratory 

samples correlate with the boring locations where the highest soil vapor concentrations were detected. 

The mobile laboratory soil analysis was used as a screening method to assist in identifying locations for 

collection of soil samples for fixed base laboratory analysis and locations for groundwater monitoring 

wells. Soil sample and monitoring well locations were determined in part based on these data. 

2.3.3 Groundwater Mobile Laboratory Results 

Groundwater samples were collected from five soil borings at Site 18. Groundwater samples were 

collected from twenty soil borings at Site 19. Each groundwater sample was analyzed using a mobile 

laboratory for BTEX, naphthalene, and diesel range organics using USEPA Method 8260. Table 6 

presents a summary of the analytical data from the mobile laboratory. 

As indicated in Tab!e 6, BTEX constituents were not detected in any of the mobile laboiatory giOundwater 

samples at Site 18. BTEX was detected in 9 of the 20 samples analyzed from Site 19. The maximum 

concentrations of benzene, ethylbenzene, and total xylenes were 32, 4.2, and 4.7 ug/L, respectively, were 

found at CNCI9-BI6; toluene was not detected. 
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Naphthalene was detected in three of five samples from Site 18 at concentrations ranging from 6.4 ppb to 

23 ppb. Naphthalene was detected in 13 of 19 samples at Site 19 with concentrations ranging from 3.1 to 

1900 ug/L; the highest concentrations were found at borings CNC19-B13, -B16, and B-21. Diesel range 

organics were detected in only one sample at Site 18 at a concentration of 0.4 mg/L. Diesel range 

organincs were detected in 18 of 19 samples at Site 19 with concentrations ranging from 0.1 to 27 mg/L. 

The mobile laboratory groundwater analysis was used as a screening method to assist in identifying 

locations for permanent groundwater monitoring wells. 

2.4 CHEMICALS OF CONCERN IN SOIL AND GROUNDWATER 

2.4.1 Chemicals of Concern in Soil 

Five subsurface soil samples were collected from the Site 18 area and seven subsurface soil samples 

were collected from the Site 19 area for determination of CoCs. One duplicate sample was also collected 

from each site. The soil boring locations are shown on Figure 3, and Table 7 summarizes the CoCs 

detected in the soil samples. No CoCs were detected above the laboratory reporting limits in the soil 

samples collected from Site 18. 

BTEX could not be quantified at or below the soil leaching RBSLs in two samples due to interference from 

other compounds. Total xylenes were detected above the laboratory detection and reporting limits but 

below the soil leaching RBSLs. Benzo(b)floranthene and chrysene were detected above the laboratory 

detection limit but below the soil leaching RBSLs. Naphthalene was detected in excess of the soil 

leaching RBSL of 210 ug/kg in soil samples CNC19-B08 (7,250 ug/kg), CNC19-B09 (1,500 ug/kg) , and 

CNC19-B10 (5,500 ug/kg). The naphthalene concentration of 200 ug/kg detected in soil sample CNC19-

B 11 was below the RBSL. The soil leaching RBSL for sandy soil was based on a grain size analysis 

completed on sample 16SLB03 indicating a silty sand soil matrix (86% sand, 8% silt, 6% clay). Soil 

analytical data sheets and grain size analysis reports are provided in Appendix D. Figure 7 identifies the 

areal distribution of benzene and Figure 8 identifies the areal distribution of naphthalene detected in site 

soils during soil sampling conducted for the RA. 

Chemicals of Concern in r.rounrlw=-ter 

Table 8 presents the analytical results for CoCs detected in the groundwater samples. Groundwater 

analytical data sheets for the August 6 and 10, 1999 and September 9, 1999 field events are presented in 
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Appendix D. Figures 9 and 10 illustrate the areal distribution of benzene and naphthalene in groundwater, 

respectively, for the combined August and September sampling events. 

Naphthalene was the only groundwater CoC detected above laboratory reporting limits in the groundwater 

samples collected from Site 18. Naphthalene was detected in groundwater samples collected from 

CNC18-MW02 at 227 micrograms per liter (ug/l), above the RBSL of 10 ug/1. 

Benzene and naphthalene constituents were the only groundwater CoCs detected above the laboratory 

reporting limits in the groundwater samples collected from Site 19. A benzene concentration of 15 ug/l 

was detected/estimated in the groundwater sample from CNC19-MW01. This concentration is above the 

RBSL of 5 ug/l established for benzene. Naphthalene was detected above the RBSL of 10 ug/l in 

groundwater samples collected from CNC19-MW01 (98 ug/l), CNC19-MW02 (14 ug/l), CNC19-MW03 

(12 ug/l), and CNC19-MW04 (157 ug/l). 

2.5 ANALYTICAL DATA 

The analytical data from the June 1996 and February 1998 Underground Storage Tank Assessment 

Reports for Site 18 and Site 19 are presented in Appendix A. Soil analytical data generated during this 

RA are summarized in Table 7. Groundwater analytical data generated during this RA are summarized in 

Table 8. The soil and groundwater laboratory analytical data for this RA are included in Appendix D. 

2.6 AQUIFER CHARACTERISTICS AND EVALUATION 

Groundwater levels were measured from the site monitoring wells on September 9, 1999. The 

groundwater flow direction across the site was generally westerly, with local groundwater highs to the 

north and south. The distribution of coes in groundwater (see Figures 9 and 10) suggests that the 

prevailing groundwater flow direction has been north and south, possibly a result of tidal influences. The 

western component of the hydraulic gradient provided in the Fuel Distribution System RFI was 0.008 feet 

per foot (ftllt). Based on comparison with the CNC Zone G RFI investigation data, the northerly 

component of the site hydraulic gradient (0.0438 ftllt) was deemed to be too steep to represent the 

prevailing, long-term groundwater flow conditions. 

As part of the Fuel Distribution System Contamination Assessment Report (CAR) for Area 1, rising and 

falling head slug tests were conducted on six shallow monitoring wells in the immediate vicinity of Site 18 

and Site 19 to determine the hydraulic conductivity of the surfical aquifer (E/A&H, 1999). Slug tests were 

conducted by instantaneously adding (falling head) or removing (rising head) a volume (slug) of water 
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from the well and measuring the recovering water level with a data logger. A hydraulic conductivity value 

was then calculated for the rising head test and for the falling head test. The average hydraulic 

conductivity for each well was determined by calculating the geometric mean of the rising and falling head 

values. Because hydraulic conductivity data are log normally distributed, the geometric mean was 

determined to be the most representative measure of central tendency. 

The well construction details and boring logs for each well tested during the Fuel Distribution System 

RCRA CAR were reviewed to determine which wells were most representative of the conditions present at 

Site 1B and Site 19. To make this determination the screened interval and proximity to the site were 

evaluated. Based on this evaluation, monitoring wells FDS01A, FDS-01C, and FDS-01D were selected 

as the most representative wells. These three wells are located between Building 123 and AST 3909. 

The geometric mean of the rising and falling head conductivities for these wells was 3.B feet per day. 

Potential movement of groundwater at the site may be described in terms of transportation by natural flow 

system in the saturated zone, assuming groundwater flow follows Darcy's Law. Using Darcy's Law, the 

average linear velocity of groundwater may be expressed as: 

where: 

V = 
K = 
n = 

= 

therefore: 

average velocity 

hydraulic conductivity = 3.B ftlday 
volumetric porosity = 0.43 
(Based on Qs samples analyzed during the Zone G RCRA Facility Investigation) 

representative hydraulic gradient measurement = O.OOB ftllt 

(?, S! ft Irl:.y \ 
V = l-'~ --, -- ) x 0.008 ft/ft 

0.43 

V = 0.071 ft/day 

In summary, the seepage velocity of the surficial aquifer was calculated to be approximately 26 feet per 

year based on a hydraulic conductivity of 3.B feet per day, a hydraulic gradient of O.OOB feet per foot, and 

a porosity of 43% for sandy soil. Aquifer characterization graphs for the referenced well slug tests are 

provided in Appendix E. 

TTNusrrAL-99-09210124-S.4 2-B CTO 0088 



\. 

2.7 FATE AND TRANSPORT MODEL DESCRIPTION 

Rev.O 
11/30/99 

The Domenico Model was the fate and transport model used to determine groundwater site-specific target 

levels (SSTLs) in the risk analysis. The Domenico dilution/attenuation model is presented in the 

SCDHEC guidance document, South Carolina Risk-Based Corrective Action for Petroleum Releases 

(SCDHEC 1998). This model is very conservative in that it assumes an infinite contaminant mass 

condition through which groundwater flows. The model incorporates biological decay effects through a 

first-order decay process; however, this mechanism was ignored because SCDHEC guidance specifies 

that the decay rate must be assumed to be zero if site-specific decay rates have not been determined. 

The impacted groundwater source area was modeled as 50 feet (15.00 meters) wide and 6.56 feet 

(2.0 meters) deep; these values are conservative defaults suggested by the American Society for Testing 

and Materials (ASTM) Standard Guide for Risk-Based Corrective Action Applied at Petroleum Release 

Sites (ASTM, 1997). The maximum source concentrations are assumed to exist throughout the source 

area, further compounding the conservatism of the estimate. Because of the existence of free product on

site, the maximum solubility in equilibrium with fuel oil, calculated using Raoult's Law, was used for the 

maximum constituent concentrations. Fuel oil constituents can vary greatly but were assumed for this 

investigation to be similar to kerosene, which is typically 44% naphthalene (Conoco, Inc., 1996. 

CONCA WE Diesel Fuel/ Kerosene). 

Site-specific data were used for saturated hydraulic conductivity, hydraulic gradient, and the average 

fraction of organic carbon in soil (1.34E-05 m/sec, 0.008 tuft, and 0.0082 g-C/g-soil, respectively). The 

soil bulk density (1.54 g/cm3) and porosity (0.43 cm3/cm3) were determined from the CNC Zone G RFI 

investigation data and assumes a soil particle density of 2.7 g/cm3. 

The following estimates of dispersivity were used in the Domenico model as given in SCDHEC (1998): 

Parameter Estimate 

Longitudinal Dispersivity, ex, xl10, where x= distance between the point of 

exposure and the source or compliance point 

Transverse Dispersivity, ex, ex/3 

Vertical Dispersivity, ex, ex/20 
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2.8 PREDICTED MIGRATION AND ATTENUATION OF CHEMICALS OF CONCERN 

The most recent groundwater-gauging event shows that general groundwater flow was westerly. with local 

groundwater highs to the north and south of the study area. Regional flow patterns indicate that 

groundwater flow is tidally influenced, with flow to the southwest during incoming tides and flow to the 

northeast during outgoing tides. The observed groundwater flow pattern was most likely the result of 

variations in subsurface permeability combined with changes in tidal flow. The current extents of 

groundwater impacts are concentrated in the vicinity of CNC18-MW02, FDS01A, CNC19-MW01, CNC19-

MW-2, CNC19-MW-3, and CNC19-MW04. Well FDS01A contained free product in the latest monitoring 

event. Concentrations of compounds of interest in all other monitoring wells have been non-detect or less 

than the reporting limit and greater than the detection limit. 

The Domenico model was used to predict the distance at which the leading edge of the plume is 

attenuated to SCDHEC RBSLs in 10 and 20 years without using degradation due to biological decay. 

This was done by adjusting the time to 10 years (3.15x10' second) and 20 years (6.31x10' second) and 

solving for distance (x) by trial and error. The source was assumed to be free product [i.e., the source 

concentration was assumed to be that of groundwater in equilibrium with fuel oil (see Section 3.1) for the 

entire 10- and 20- year periods]. The distance was changed separately for benzene, toluene, and 

naphthalene until the required distance that is necessary for the concentration to attenuate to the RBSLs 

was determined. Only the calculated concentrations of benzene, toluene, and naphthalene at the source 

(in equilibrium with free product) were greater than their respective RBSLs; therefore, these were the only 

chemicals for which plume distances were calculated. The model estimates that after 10 years, the 

concentrations of benzene, toluene, and naphthalene will be 0.005 mg/L, 1.0 mg/L, and 0.010 mg/L 

(RBSLs) at distances of 140 feet, 63 feet and 22 feet, respectively. Furthermore, after 20 years, the 

concentrations of benzene, toluene, and naphthalene are 0.005 mg/L, 1.0 mg/L, and 0.010 mg/L (RBSLs) 

at distances of 220 feet, 94 feet, and 43 feet, respectively. 

The benzene plume bounds the limits of the toluene and naphthalene plumes also; therefore, separate 

figures were not generated for each constituent. The shape of the plume was estimated based on the 

modeling predictions and the current plume map for benzene (see Figure 9). The Domenico 10-year and 

20-year simulation spreadsheets are presented in Appendix F. 
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Soil samples were collected from May 4 through May 17, 1999. The samples were analyzed for BTEX 

and PAHs including naphthalene. Benzene could not be quantified at or below the RBSL in several 

samples due to interference from other compounds. Naphthalene was found at maximum concentrations 

above its RBSL for sand-rich soil less than 5 ft above groundwater. The maximum naphthalene 

concentration was 7,250 ug/Kg, and its RBSL is 210 ug/Kg. 

Groundwater sampling was conducted on August 6 to September 9, 1999. Free product was not detected 

in any of the assessment wells, but was detected in existing well FDS-01A. The remaining wells were 

sampled and analyzed for BTEX, MTBE, and PAHs including naphthalene. Dectected concentrations of 

benzene (15 ug/l) and naphthalene (227 ug/l) exceeded their respective RBSLs of 5 ug/l and 10 ug/l. A 

comparison of soil and groundwater maximum concentrations to RBSLs is summarized in Table 9. 

However, because free product was detected in the existing well FDS-01A, the theoretical groundwater 

concentration in equilibrium with free product based on Raoulfs Law (see Appendix F) was calculated for 

each of the potential CoCs. These calculated values were used for comparison with RBSLs and for 

calculation of SSTLs in the Tier 1 and Tier 2 evaluations, respectively. This analysis showed that the 

theoretical concentrations of benzene (313 ug/L), toluene (4,650 ug/L), and naphthalene (23,350 ug/L) 

exceed the groundwater RBSLs; therefore, these CoCs were carried forward into the Tier 2 evaluation. 

The theoretical concentrations of ethylbenzene (100 ug/L) and xylenes (794 ug/L) do not exceed the 

groundwater RBSLs; therefore, these CoCs were not considered further in the evaluation of groundwater. 

3,2 SITE CONCEPTUAL EXPOSURE MODEL 

This section focuses on the current and future land use issues concerning the site. Building 123 was 

used as a boiler house to supply steam to ships and parts of the Navy Base. AST 3909 supplied the fuel 

for the boiler. Figure 1 shows that the site is located in and surrounded by the CNC. The area 

surrounding CNC is "mature urban," having long been developed with commercial, industrial, and 

residential land use. Commercial areas are primarily west of CNC; industrial areas are primarily to the 

north of the base along Shipyard Creek. This facility is included in the BRAG activities; therafore, the 

future use of the facility is unknown but it is likely to remain a commercial/industrial use area. 

The City of Charleston water treatment plants provide drinking water to the site and to the surrounding 

properties. The closest surface water body is the Cooper River located less than 200 feet northeast of the 
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site. Potable wells and irrigation wells were not identified within 1,000 feet of the site (E/A&H, 1996). 

Numerous monitoring wells are located within 1,000 feet of the site (E/A&H, 1996). Groundwater at the 

site appears to be affected by tidal variations with some plume migration both to the north and to the south 

of well FDS01A that contains free product. The worst case condition considered in the Tier 2 evaluation 

(for receptor drinking groundwater) was plume migration towards the Cooper River. 

3.3 EXPOSURE PATHWAY ANALYSIS 

This section presents the receptor characterizations of the potentially exposed populations in the vicinity 

of the site and identifies the potentially complete exposure pathways for those receptors. SCDHEC 

requires that only those exposure pathways with CoC concentrations exceeding Tier 1 RBSL 

concentrations be examined in a Tier 2 Risk-Based Corrective Action Report. Tables 10 and 11 present 

the exposure pathway assessments for current and future land use scenarios. 

3.3.1 On-Site Commercial/Industrial Worker 

An on-site commercia! worker is defined as an employee who works in a commercia! capacity at the site. 

Commercial use of the site in the future is likely; therefore, an on-site commercial worker was considered 

as a potential receptor. Incidental ingestion and dermal contact with impacted soil are expected to be 

negligible for commercial workers because they are located inside a building and surficial soil was not 

impacted above RBSLs. Drinking water at this site is provided by the city; therefore, ingestion of 

groundwater is not a complete exposure pathway. The building foundation is assumed to be sufficient to 

prevent volatilization from both soil and groundwater into a commercial building, and there is no history of 

vapors in the commercial building. It is unlikely that any additional exposure pathways will exist for future 

on-site workers; therefore, no complete pathways exist for either current or future commercial workers. 

3.3.2 On-Site Visitor 

An on-site visitor is defined as any person other than a worker who might come on site. On-site visitors 

would have the same exposure pathways as commercial workers, but their exposure duration would be 

much shorter. This receptor does not have to be quantified because a potential on-site visitors chemical 

intake wouid not drive risk or cieanup ieveis at the sile. 

TINUSfT AL-99·092/0124-S.4 3-2 CTO OBB 



3.3.3 On-Site Construction Worker 

Rev 0 
11/30/99 

An on-site construction worker is defined as a laborer who would be involved in intrusive activities on or 

around the site, particularly in the area of subsurface utilities. On-site construction workers could be 

exposed to constituents in soil by the following pathways: inhalation of volatiles from soil, dermal contact 

with soil, and incidental ingestion of soil. On-site construction workers could be exposed to constituents in 

groundwater by the following pathways: inhalation of volatiles from groundwater, dermal contact with 

groundwater, and incidental ingestion of groundwater. Utilities lie in the immediate vicinity of the impacted 

area, and this pathway was considered for soil and groundwater exposure to a utility worker. 

3.3.4 On-Site Resident 

An on-site resident is defined as any person making his or her home at the site. This site is expected to 

remain a commercial/industrial facility; therefore, the on-site resident receptor was not considered further. 

3.3.5 Off-Site Resident 

An off-site resident is defined as any person making his or her home near the site. This receptor's 

location is either an actual current residence near the site or is a vacant lot or property on which a 

residence could be built. The site is located in an area that will likely remain commerciaVindustrial; 

therefore, this potential receptor was not considered further. 

3.3.6 Surface Water 

The Cooper River is located less than 200 feet northeast of the site. This exposure pathway was 

therefore considered for ingestion of surface water. 

3.4 IDENTIFICATION OF DATA REQUIREMENTS 

No additional data are required to calculate site specific target levels (SSTLs) for the site. 
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The concentration of benzene in soil could not be quantified at or below the RBSLs for leaching to 

groundwater. and the concentration of naphthalene in soil exceeded the RBSLs for leaching to 

groundwater. In addition. the concentrations of benzene and naphthalene in groundwater exceeded 

RBSLs for groundwater ingestion; therefore. further evaluation was necessary. 

3.5.1 SSTLs for the Construction Worker - (Soil) 

The only identified future potential receptor for the soil pathway is the construction (utility) worker during 

digging or trenching activities. To evaluate this pathway, site soil concentrations were compared with 

RBSLs for ingestion or dermal contact with surficial soil. (Surficial soil was not impacted at the site; 

however. for the construction worker pathway, exposure to subsurface soil is evaluated as surface soil 

because the worker is expected to have direct contact with the subsurface soil.) 

Compound Of Maximum Concentration RBSL For Ingestion Or Dermal Contact With Exceed 

Concern (rngiKg) Soil - Commercial (mg/Kg) ODC"I 
'"'\.U ..... L 

Benzene 0.9 200 No 

Naphthalene 7.250 41,000 No 

As shown in the above table. the maximum soil benzene and naphthalene concentrations do not exceed 

the applicable RBSLs. therefore. a construction/industrial worker is not considered at risk. 

3.5.2 SSTLs for the Construction Worker - (Groundwater) 

Groundwaier RBSLs provided by SCDHEC are for ingestion only, therefore, RBSLs were calculated for 

the additional pathways of dermal contact, incidental ingestion, and inhalation of vapors. A target cancer 

risk of 1 x 10" and a target hazard quotient of 1 were used in the calculations. Standard defaults were 

used when available and applicable to a construction worker. When no standard parameters were 

available. conservative assumptions were used. Where possible, site-specific parameters were used for 

site conditions. For all pathways, the exposure frequency was assumed to be 90 days/year and the 

exposure duration was assumed to be 1 year. These assumptions were considered conservaiive based 

on the nature of utility work. 

The dermal contact RBSLs were calculated using the procedures in Risk Assessment Guidance for 

Superfund. Volume I: Human Health Evaluation Manual. Supplemental Guidance, Dermal Risk 
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Assessment, Interim Guidance (EPA Peer Consultation Workshop Draft 1998). Based on expected limited 

contact with groundwater, the event frequency was assumed to be 1 event/day and the event duration 

was assumed to be one hour/event. The skin surface area available for contact was 4500 cm', based on 

one-fourth the skin surface area given in the risk assessment guidance document for a swimming adult. 

The incidental ingestion RBSLs were calculated using the equation given in Risk Assessment Guidance 

for Superfund, Volume I: Human Health Evaluation Manual (Interim Final), EPAl540/1-89/002 (EPA 1989). 

An incidental ingestion rate of 0.01 Uday was assumed based on a fraction (12.5%) of the incidental 

ingestion rate for a wading adult (0.01 Uhr), considered for an 8-hour work day. The incidental ingestion 

rate for wading adults is given in Supplemental Guidance to RAGS: Region IV Bulletins, Human Health 

Risk Assessment (EPA Region 4 1995). 

Utility lines in the area are typically 2 to 6 feet deep. The depth to groundwater at the site is shallow 

enough that exposure to a worker in a utility trench is considered a complete pathway. It was assumed 

that a construction worker might be exposed to chemicals volatilizing from standing groundwater. The 

inhalation RBSLs were calculated using Henry's Law: 

RBSLwATER = RBSLA1R/H 

Where H = Henry's Law constant [mg/L-air/mg/L-water] 

The RBSLA1R for each chemical was calculated using the equation given in the American Society for 

Testing and Materials (ASTM) Standard Guide for Risk-Based Corrective Action Applied to Petroleum 

Release Sites, Designation E 1739-95e1 (1997). SCDHEC values were used for Henry's Law constants. 

The minimum RBSL for the three pathways was chosen as the RBSL for the construction worker. The 

following table shows the calculated RBSLs for each pathway along with the selected (minimum) RBSL: 

Chemical Dermal Incidental Inhalation SSTL Maximum Theoretical Exceeds 
Of RBSL Ingestion RBSL (Min. RBSL Concentration 

Concern (mg/L) RBSL (mg/L) for In Source SSTLs 
(mg/L) Construction Groundwater Concentration (Yes/No) 

Worker) (mg/L) 
(mg/L) (mg/L) (-) 

Benzene 0.85 6852 0.15 0.15 0.OO3J 0.313 Yes 
Toluene 23.98 5677.78 5.38 5.38 <0.005 4.646 No 
Naphthalene 1.63 1135.56 2.63 1.63 0.227 23.346 Yes 

, 
(a) Calculated for free product uSing Raoult S Law (see AppendiX F). 
Appendix F provides the parameters and results of the RBSL and SSTL calculations. 
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The above comparison shows that the calculated theoretical concentrations of CoCs in groundwater, 

assuming equilibrium with free product, exceed the SSTLs for both benzene and naphthalene. 

3.5.3 SSTLs Protective of Surface Water 

SSTLs were developed which would protect the Cooper River should discharge of impacted groundwater 

occur. The Domenico model as described in Section 2.7 was used to determine the groundwater SSTLs 

for benzene, toluene, and naphthalene under steady state conditions. The fate and transport parameters 

used in the model are provided in Appendix F. For this analysis the groundwater flow is considered to be 

northeast toward the Cooper River, approximately 200 feet from the site. 

Because free product is present, dissolved hydrocarbon concentrations at FDS01A were assumed to be 

the concentration of each compound in equilibrium with fuel oil, calculated using Raoul!'s Law. These 

concentrations were used in the Domenico model as the source concentrations. The distance from 

FDS01A to the Cooper River (Figure 1), which is the nearest point of exposure (other than a construction 

worker) was estimated at 200 feet. Using the values for the ingestion RBSLs (0.005 mg/L for benzene, 1 

mg/L for toluene, and 0.01 mg/L for naphthalene) at the point of exposure (POE), the SSTLs at FDS01A 

were calculated and compared with the calculated source concentrations at FDS01A. The SSTLs at the 

compliance well (CNC19-01C) were also calculated using the groundwater ingestion RBSLs at the point 

of exposure. 

The distance from the selected compliance well to the point of exposure was estimated to be 

approximately 150 feet. Based on the groundwater flow velocity, this well is located greater than 1-years 

travel time upgradient of the POE (Le., the Cooper River). Groundwater SSTLs were determined to be: 

M~yimllm ...,11"" .......... _ ............. - -'-"'1""'--"-- '.'-'"'''-''' Theoreticai Exceeds 
Of SSTL Point SSTL Concentration 

Concern (mg/L) (mg/L) In Source SSTLs 
Groundwater Concentration (Yes/No) 

(mg/L) 
(mg/L) la) 

Benzene 0.053 0.031 0.003J 0.313 Yes 
Toluene 10.6 6.2 <0.005 4.646 No 
Naphthalene 0.106 0.062 0.227 23.346 Yes 
(a) Calculated for free product uSing Raoult s Law (see Appendix F). 
Appendix F provides the parameters and results of the RBSL and SSTL calculations. 
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The above comparison shows that the theoretical source concentration for benzene and naphthalene, 

assuming equilibrium with free product, exceeds the SSTLs that are protective of the Cooper River based 

on ingestion of the surface water. 

3.5.4 Soil Leaching Pathway 

The maximum benzene concentration exceeding the RBSLs found in soil was <0.9 mg/kg. The maximum 

naphthalene concentration exceeding the RBSLs found in soil was 7.25 mg/kg. The SCDHEC Soil 

Leachability Model was used to calculate SSTLs for benzene and naphthalene. Site specific parameters 

were input when available, otherwise values were estimated from the charts on page C2 through C5 of the 

SCDHEC Risk-Based Corrective Action Guidance for Petroleum releases, January 5, 1998. The minimum 

calculated groundwater RBSLs for construction worker exposure (e.g., 0.15 mg/L benzene, 1.63 mg/L for 

naphthalene, see Section 3.5.2) were used as the groundwater target levels. The results are summarized 

below: 

Chemical of Concern Maximum Soil Leaching Exceeds 

Concentration in Soil SSTL SSTLs 

(mg/kg) (mg/kg) (Yes/No) 

Benzene <0.9 0.975 No 

Naphthalene 7.250 183.89 No 

As shown above, the maximum soil concentrations of benzene «0.9 mg/kg) and naphthalene 

(7.25 mg/kg) found during the site assessment do not exceed the calculated SSTLs for benzene and 

naphthalene (0.975 mg/kg and 183.89 mg/kg, respectively). Therefore, the construction worker is not at 

risk if exposed to groundwater impacted by soil leaching. 

3.6 RECOMMENDATIONS 

The extent of hydrocarbon impact to soil has been delineated. The only potential receptor identified was 

the on-site construction worker who might contact subsurface soil. However, the maximum soil 

concentrations of all CoCs do not exceed their respective RBSLs for ingestion and dermal contact. 

The northward extent of the groundwater plume has not been delineated. The modeling (see Section 2.8) 

indicates that if the release is less than 20 years old that the plume will not have reached the Cooper 

River and the river has not been impacted by CoCs presently found at the source area. No current or 

future drinking water receptors were identified for the site. 
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The theoretical concentrations of benzene and naphthalene in groundwater, assuming equilibration with 

free product, were found to exceed the SSTLs for the construction worker and for the Cooper River (Table 

12). Because the SSTLs are exceeded, removal of free product will be necessary to protect the identified 

receptors. However, the concentrations of CoCs detected in groundwater to date (see Table 12) indicate 

that once free product is removed, only the concentration of naphthalene in groundwater will slightly 

exceed the SSTLs for the Cooper River which is located approximately 200 feet to the north. Therefore, 

following free product removal, an Intrinsic Corrective Action is recommended for the site (pending the 

results of groundwater sampling after free product removal). 
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TABLE 1 

GROUNDWATER ELEVATIONS 
SITE 18, BUILDING 123 and SITE 19, AST 3909 

ZONE G, CHARLESTON NAVAL COMPLEX 
NORTH CHARLESTON, SOUTH CAROLINA 

PAGE 1 OF 1 

Top of Casing 
Date 

Depth to Depth to 
Well # TotalOepth Elevation, It 

of Well, It 

FOS01A 13.0 

FOS01B 13.0 

FOS01C 13.0 

CI""IC'n"n 
• u,-,VIU 13.0 

FOS01E 13.0 

CNC18-MOl 12.0 

CNC18-M02 12.0 

CNC18-M030 33.0 

CNC19-MOl 13.5 

CNC19-M02 12.5 

CNC19-M03 12.5 

CNC19-M04 12.5 

CNC19-M05 12.5 

Notes: 

MSL - Mean Sea Level 
BTOC - Below Top of Casing 
N~,,~ - Not Measured 
ND- No Free Product Detected 
It - Feet 

(MSL) 

9.75 

7.69 

9.30 

9.46 

6.84 

7.93 

6.61 

7.59 

8.92 

7.69 

6.81 

6.29 

7.93 

Measured 
Water, It Product, It 
(BTOC) (BTOC) 

9/9/99 9.15 6.05 

9/9/99 4.21 NO 

9/9/99 6.00 NO 

9/9/99 6.16 ND 

9/9/99 4.68 NO 

9/9/99 4.68 ND 

9/9/99 2.77 NO 

9/9/99 3.01 NO 

9/9/99 5.28 ND 

9/9/99 4.15 NO 

9/9/99 3.37 ND 

9/9/99 2.83 NO 

9/9/99 4.44 ND 

Product 
Groundwater 

Thickness, It 
Elevation 

(MSL) 

3.10 3.14 

NO 3.48 

NO 3.30 

NO 3.30 

ND 2.16 

NO 3.25 

ND 3.84 

NO 4.58 

.,n 
'w 3.64 

ND 3.54 

ND 3.44 

NO 3.46 

ND 3.49 



W"UI.D. Date Sampled 

CNCI8-MOI 9/9/99 

CNCI8-M02 9/9/99 

CNCI8-M03D 9/9/99 

CNCI8-M04 9/9/99 

FDS01F 9/9/99 

Noles: 

('C) - D"grees Celsius 

TABLE 2 

GROUNDWATER FIELD MEASUREMENTS 
SITE 18, BUILWNG 123 

ZONE G, CHARLESTON NAVAL COMPLEX 
NORTH CHARLESTON, SOUTH CAROLINA 

Purge method Volume (gallons) Temp. (,C) 

PP 2.1 25.5 

PP 1.5 24.8 

PP 5.3 26.6 

PP 4.5 27.0 

PP 4.5 26.2 

PP - PElristaltic pump, low flow technique 
uMHOS/cm - Micro MHOS per centimerter 

pH 
Conductivity 
(uMHOS/cm) 

6.87 1.51 

6.96 3.45 

7.09 23.20 

6.89 0.72 

6.93 0.74 



WeIlI.D. Date Sampled 

CNCI9-MWOl 8/6/99 

CNCI9-MW02 8/6/99 

GNCI9-MW03D 9/9/99 

CNCI9-MW04 9/9/99 

CNCI9-MW05 9/9/99 

CNCI9-MW06 9/9/99 

FDS018 9/9/99 

FDS01C 9/9/99 

FDS01D 9/9/99 

Notes: 

eC) - Degrees Celsius 

TABLE 2 - CONTINUED 

GROUNDWATER FIELD MEASUREMENTS 
SITE 19, AST 3909 

ZONE G, CHARLESTON NAVAL COMPLEX 
NORTH CHARLESTON,. SOUTH CAROLINA 

Purge method Volume (gallons) Temp. eC) 

pp 3.13 27.0 

pp 3.B 26.2 

pp 4.!5 26.5 

pp 5.:1 26.0 

pp 4.0 26.8 

pp 1:1 27.2 

pp 3.0 30.6 

pp 3.S 25.9 

pp 3.0 27.5 

PP - Peristaltic pump, low 1low technique 
uMHOS/em - Miero MHOS per eentimerter 

pH 
Conductivity 
(uMHOS/em) 

6.79 2.19 

6.99 4.48 

6.64 3.16 

6.72 3.53 

6.37 4.21 

7.25 1.47 

6.85 1.04 

6.72 1.72 

6.98 2.64 



TABLE 3 

GROUNDWATER NATURAL ATTENUATION FIELD MEASUREMENTS 
SITE 18, BUILDI~IG 123 

Date 
WeIlI.D. 

Sampled 

CNC18-MW01 11/9/99 

FOS01 E !l/9/99 

Notes: 

mgtl - Milligrams per liter 
ug/I - Micrograms per liter 
E- Estimated Concentration 

Dissolved 
Oxygen (mg/l) 

0.20 

0.30 

• Fixed base laboratory analysis 

NA = Not analyzed 

ZONE G, CHARLESTON NAVAL COMPLEX 
NORTH CHARLESTON, SOUTH CAROLINA 

Alkalinity 
Caman 

Sulfide Ferrous Iron Nitrite 
Dioxide 

(mg/l) 
(mQ/I) 

(mg/l) (mg/l) (mg/l) 

276 232 0.22 1.90 0.002 

330 192 0.40 0.04 0.013 

Manganese 
(mg/l) 

0.5 

0.1 

Nrtrogen/ 
Sulfate Methane 

Nitrate 
(mg/l) * (ug/l) * 

(mQ/I) * 

NA NA NA 

NA NA NA 



TABLE 3 - CONTINUED 

GROUNDWATER NATURAL ATTENUATION FIELD MEASUREMENTS 
SITE 19, AST 3909 

Well 1.0. 
Date Dissolved 

Sampled Oxygen (mg/l) 

CNC 18-MW()3 9/9/99 

FDS01D 9/9/99 

Notes: 

mg/l - MilliHrams per liter 

ug/I - Micrograms per liter 

E- Estimated Concentration 

0.05 

0.40 

* Fixed base laboratory analysis 

NA = Not analyzed 

ZONE G, CHARLESTON ~IAVAL COMPLEX 
NORTH CHARLESTON, SOUTH CAROLINA 

Alkalinity 
Carbon 

Sulfide Ferrous Iron Nitrite 
Dioxide 

(mg/l) 
(mQ/I) 

(mg/l) (mg/l) (mg/l) 

544 306 0.80 2.30 0.000 

550 322 0.48 0.37 0.036 

Manganese 
(mg/l) 

0.4 

0.5 

Nitrogen/ 
Sulfate 

Nitrate 
Methane 

(mglll* 
(mg/l) * (ug/l) " 

NA NA NA 

NA NA NA 



TABLE 4 

SUMMARY OF OVA SOIL SCREENING RESULTS 
SITE 18, BUILDING 123 

ZONE G, FORMER CHARLESTON NAVAL COMPLEX 
NORTH CHARLESTON, SOUTH CAROLINA 

Sample Sample Depth Total Organic Vapor Headspace 
Sample Location Identification (feet) Concentration (ppm) 

CNC18-801 18SS80100 0 0 
18SS80104 3 0 

CNC18-802 18SS80201 1 2 
18SS80202 2 2 
18SS80203 3 2 
18SS80204 4 2 
18SS80205 5 7 
18SS80206 6 7 
18SS80207 7 5 

CNC18-803 18SS80301 1 8 
18SS80302 2 8 
18SS80303 3 8 
18SS80304 4 8 
18SS80305 5 8 

CNC18-804 18SS80401 1 8 
18::;::;~040L 2 8 
18SS80403 3 8 

CNC18-805 18SS80503 3 10 

Notes: 
OVA - organic vapor analyzer equipped with a flame ionization detector 
PPM - parts per million 
NO - not detected 



TABLE 4 - CONTINUED 

SUMMARY OF OVA SOIL SCREENING RESULTS 
SITE 19, AST 3909 

ZONE G, FORMER CHARLESTON NAVAL COMPLEX 
NORTH CHARLESTON, SOUTH CAROliNA 

Sample Sample Depth Total Organic Vapor Headspace 
Sample Location Identification (feet) Concentration (ppm) 

CNC19-B01 19S5B0101 1 Not Read 
19S5B0102 2 Refusal - concrete 

CNC19-B02 19S5B0201 1 5 
19S5B0202 2 5 
19S5B0203 3 5 
19S5B0204 4 >50 
19S5B0205 5 >50 

CNC19-B03 19S5B0301 1 5 
1aCCDn'2n", ~ 5 , ..... v .... '-'v~v.c.. "-

19S5B0303 3 5 
19S5B0304 4 5 
19S5B0305 5 >50 

CNC19-B04 19S5B0401 1 5 
19S5B0402 2 5 
19S5B0403 3 15 
19S5B0404 4 50 
1985B0405 5 "-n vV 

CNC19-B05 19S580501 1 5 
19S580502 2 5 
19S5B0503 3 5 
19S580504 4 20 
19S5B0505 5 >20 

CNC19-B06 19S5B0601 1 3 
19S580602 2 3 
19S5B0603 3 3 
19S5B0604 4 20 
19S5B0605 5 20 

CNC19-B07 19S5B0701 1 3 
19S5B0702 2 3 
19S5B0703 3 3 
19S580704 4 3 
19S5B0705 5 3 

CNC19-B08 19S5B0801 1 4 
19S580802 2 4 
19S5B0803 3 4 
19S5B0804 4 5 
19S580805 5 >30 

Notes: 
OVA - organic vapor analyzer equipped with a flame ionization detector 
PPM - parts per million 
N D - not detected 



TABLE 4 - CONTINUED 

SUMMARY OF OVA SOIL SCREENING RESULTS 
SITE 19, AST 3909 

ZONE G, FORMER CHARLESTON NAVAL COMPLEX 
NORTH CHARLESTON, SOUTH CAROLINA 

8ample 8ample Depth Total Organic Vapor Headspace 
8ample Location Identification (feet) Concentration (ppm) 

CNC19-809 198880901 1 7 
198880902 2 7 
198880903 3 10 
198880904 4 10 
198880905 5 >50 

CNC19-810 198881001 1 7 
198881002 2 7 
198881003 3 7 
198881004 4 10 
198881005 5 >15 

CNC19-811 198881102 2 0 
198881104 4 5 

CNC19-812 198881201 1 0 
198881202 2 4 
198881203 3 6 
198881204 4 0 

CNC19-813 198881301 ; 0 
198881303 3 0 
198881304 4 35 

CNC19-814 198881401 1 0 
198881402 2 0 
198881403 3 11 
198881404 4 10 
198881405 5 70 

CNC19-815 19S581501 1 0 
198881502 2 0 
19S581503 3 2 

CNC19-816 198881601 1 0 
.41"'1C"C"n.tt:'''''' .., n 
ItJvuD IUV"," L u 

19S881603 3 123 
198881604 4 18 

CNC19-817 198881701 1 4 
19S581702 2 4 
19S581703 3 4 
198881704 4 4 
198581705 5 4 

r- .... f"' .. a C1Q 1QCCC1A.n1 1 1 V'''V''''-'-''V ' ................ ,'"''"' I 

198881802 2 4 
198881803 3 4 
198881804 4 4 

Notes: 
OVA - organic vapor analyzer equipped with a flame ionization detector 
PPM - parts per million 



TABLE 4· CONTINUED 

SUMMARY OF OVA SOIL SCREENING RESULTS 
SITE 19, AST 3909 

ZONE G, FORMER CHARLESTON NAVAL COMPLEX 
NORTH CHARLESTON, SOUTH CAROLINA 

N D • not detected 

Sample Sample Depth Total Organic Vapor Headspace 
Sample Location Identification (feet) Concentration (ppm) 

CNC19·B19 19S5B1901 1 4 
19S5B1902 2 4 
19S5B1903 3 4 
19S5B1904 4 4 

CNC19·B20 19S5B2003 3 60 
19S5B2004 4 >120 
19S5B2005 5 >50 

CNC19·B21 19S5B2103 3 10 
19S5B2104 4 10 
19S5B2105 5 5 

CNC19·B22 19S5B2201 1 3 
19S5B2202 2 3 
19S5B2203 3 6 
19S5B2204 4 10 

CNCi9·B23 i9SSB230i i 0 
19S5B2302 2 0 
19S5B2303 3 0 
19S5B2304 4 0 

CNC19·B24 19S5B2401 1 0 
19S5B2402 2 0 
19S5B2403 3 0 
19S5B2404 4 0 

CNC19·B25 19S5B2501 1 0 
19S5B2502 2 0 
19S5B2504 4 0 

CNC19·B26 19S5B2602 2 4 

Notes: 
OVA· organic vapor analyzer equipped with a flame ionization detector 
PPM· parts per million 
ND • not detected 



Sample 
Location 

CNC18-B01 
CNC18-B02 
CNC18-B03 
CNC18-B04 
CNr.18-R05 

TABLE 5 

SUMMARY OF MOBILE LABORATORY SCREENING RESULTS FOR SOIL 
SITE 18, BUILDING 123 

ZONE G, FORMER CHARLESTON NAVAL COMPLEX 
NORTH CHARLESTON, SOUTH CAROLINA 

Laboratory Screening Data (ug/kg)'" 
Sample Sample Benzene 

Identification 
Toluene Ethy lbenzene Total Naphthalene 

Depth Xylenes 
(feet) 

18SFB01-0203 2-3 <5.0 <5.0 <5.0 <5.0 <5.0 
18SFB02-040S 4-5 <5.0 <S.O <5.0 <S.O <5.0 
18SFB03-040S 5-6 <5.0 <S.O <5.0 <5.0 29 
18SFB04-040S 4-5 <S.O <S.O <S.O 9.6 13 
18SFBOS-0809 8-9 <S.O <5.0 <S.O <S.O <5.0 

NOTES: 

Diesel Range 
Organics 
(mg/kg) 

<10 
<10 
<10 
<10 
<10 

(1) Laboratory screening data were analyzed using USEPA Method 8260. Compounds not detected are reported as 
less than the instrument detection limit. 
ug/kg - micrograms per kilogram, except as noted. 
mg/kg - milligrams per kilogram. 



Sample 
Location 

CNCI9-B02 
CNCI9-B03 
CNCI9-B04 
CNCI9-B05 
CNCI9-B06 
CNCi9-B08 

CNC19 B08'-' 
CNCI9-B09 
CNCI9-Bl0 
CNCI9-Bll 
CNCI9-BI2 
CNCI9-BI3 
CNCI9-BI4 
CNCI9-BI5 

CNCI9-BI5'· 
CNCI9-BI6 

~. 'NCI9-BI6'" 

" -cNCI9-BI7 
CNCI9-BI7" 
CNCI9-BI8 

CNCI9-BI8'· 
CNCI9-BI9 
CNCI9-B20 
CNCI9-B21 
CNCI9-B22 

NOTES: 

TABLE 5 - CONTINUED 

SUMMARY OF MOBILE LABORATORY SCREENING RESULTS FOR SOIL 
SiTE i9, BUiLDiNG 3909 

ZONE G, FORMER CHARLESTON NAVAL COMPLEX 
NORTH CHARLESTON, SOUTH CAROLINA 

Laboratory Screening Data (ug/kg)'" 
Sample Sample Benzene Toluene Ethylben Total Naphthalene 

Identification Depth zene Xylenes 
(feet) 

19SFB02-0406 5-6 <5.0 <5.0 <5.0 <5.0 <5.0 
19SFB03-0507 5-6 <5.0 <5.0 <5.0 <5.0 170 
19SFB04-0304 4-5 <5.0 <5.0 <5.0 <5.0 <5.0 
19SFB05-0405 5-6 <5.0 <5.0 <5.0 <5.0 <5.0 
19SFB06-0506 5-6 <5.0 <5.0 <5.0 <5.0 93 
i 9St- ts08-0b06 4-0 <b.O <b.O <O.U 5.6 460 
19SFB08-0506 4-5 NA NA NA NA NA 
19SFB09-0405 4-5 <5.0 <5.0 <5.0 <5.0 620 
19SFB10-0405 4-5 <5.0 <5.0 <5.0 <5.0 460 
19SFBll-0405 4-5 <5.0 <5.0 <5.0 <5.0 700 
19SFB12-0304 3-4 <5.0 <5.0 <5.0 <5.0 <5.0 
19SFBI3-0405 3-4 <5.0 <5.0 <5.0 <5.0 <5.0 
19SFB14-0203 3-4 <5.0 <5.0 <5.0 <5.0 <5.0 
19SFB1S-0203 3-4 <5.0 <5.0 <5.0 <5.0 <5.0 
19SFR15-n?O~ 3-4 <5.0 <5.0 <5.0 <5.0 <5.0 
19SFBI6-0203 2-3 <5.0 <5.0 <5.0 <5.0 1300 
19SFB16-0203 2-3 NA NA NA NA NA 
19SFBI7-0405 5-6 <5.0 <5.0 <5.0 <5.0 <5.0 
19SFBI7-0405 5-6 NA NA NA NA NA 
19SFBI8-0304 3-4 <5.0 <5.0 <5.0 <5.0 <5.0 
19SFBI8-0304 3-4 <5.0 <5.0 <5.0 <5.0 <5.0 
19SFB19-0304 3-4 <5.0 <5.0 <5.0 <5.0 <5.0 
19SFB20-0304 3-4 <5.0 <5.0 <5.0 <5.0 27 
19SFB21-0304 3-4 <5.0 <5.0 <5.0 <5.0 <5.0 
19SFB22-0304 3-4 <5.0 <5.0 <5.0 <5.0 <5.0 

Diesel Range 
Organics 
(mg/kg) 

<10 
<10 
<10 
<10 

55 
<10 
<10 
140 
44 

300 
<10 

22 
<10 

16 
N . .6., 

150 
176 

23 
24 

<10 
NA 

<10 
<10 
<10 
<10 

(1) Laboralory screening data were analyzed using USEPA Method 8260. Compounds not detected are reported as 
less than the instrument detection limit. 
(2) Duplicate Sample 
ug/kg - micrograms per kilogram, except as noted. 
mg/kg - milligrams per kilogram. 



TABLE 6 

SUMMARY OF MOBILE LABORATORY SCREENING RESULTS FOR GROUNDWATER 
SITE 18, BUILDING 123 

Sample 
Location 

CNC18-B01 
CNC18-B02 

CNC18-B02 
CNC18-B03 
CNC18-B04 
CNC18-B05 

NOTES: 

ZONE G, FORMER CHARLESTON NAVAL COMPLEX 
NORTH CHARLESTON, SOUTH CAROLINA 

Laboratory Screening Data (ug/kg) 
Sample Toluene Total Naphthalene 

Identification Benzene Ethylbenzene Xylenes 

18GFB01-06 <1.0 <1.0 <1.0 <1.0 <1.0 
18GFB02-12 <1.0 <1.0 <1.0 <1.0 <1.0 
18GFB02-12 NA NA NA NA NA 
18GFB03-08 <1.0 <1.0 <1.0 <1.0 23 
18GFB04-09 <1.0 <1.0 <1.0 <1.0 10 
18GFB05-12 <1.0 <1.0 <1.0 <1.0 6.4 

Diesel Rang 
Organics 
(mg/kg) 

0.1 
<0.1 
<0.1 
NA 
0.4 
NA 

(1) Laboratory screening data were analyzed using USEPA Method 8260. Compounds not detected are reported as less than 
the instrument detection limit. 
(2) Duplicate sample 
ug/kg - micrograms per kilogram, except as noted. 
mg/kg - milligrams per kilogram. 
NA = Not analyzed 
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TABLE 6 - CONTINUED 

SUMMARY OF MOBILE LABORATORY SCREENING RESULTS FOR GROUNDWATER 
SITE 19, BUILDING 3909 

Sample 
Location 

CNC19-B02 
CNC19-B03 
CNC19-B04 
CNC19-B05 
CNC19-B06 
CNC19-B07 
(;N(;i 9-~U9 

CNC19-B10 
CNC19-B11 
CNC19-B12 
CNC19-B13 

CNC19-B13'" 
CNC19-B14 

CNCI9-BI4" 
CNC19-B15 
CNC19-816 
CNC19-B17 
CNC19-B1B 
CNC19-B19 
CNC19-B20 
CNCI9-B21 
CNC19-B22 

CNC19-B22 

NOTES: 

ZONE G, FORMER CHARLESTON NAVAL COMPLEX 
NORTH CHARLESTON, SOUTH CAROLINA 

Laboratory Screening Data (ug/L)'" 
Sample Toluene 

Total 
Naphthalene 

Identification Benzene Ethylbenzene 
Xylenes 

19GFB02-0B <1.0 <1.0 <1.0 <1.0 <1.0 
19GFB03-0B <1.0 <1.0 <1.0 3.1 120 
19GFB04-0B <1.0 <1.0 <1.0 <1.0 5.B 
19GFB05-0B <1.0 <1.0 <1.0 <1.0 3.1 
19GFB06-0B <1.0 <1.0 1.B <1.0 14 
19GFB07-0B <1.0 <1.0 <1.0 <1.0 35 
19GFB09-09 <1.0 <1.0 <1.0 1.3 130 
19GFB10-10 <1.0 <1.0 <1.0 <1.0 22 
19GFB11-07 1.5 <1.0 <1.0 <1.0 450 
19GFB12-07 <1.0 <1.0 <1.0 <1.0 <1.0 

19GFB13-07 6.5 <1.0 <1.0 2.9 1900 
19GFB13-07 NA NA NA NA NA 
19GFB14-09 <1.0 <1.0 <1.0 <1.0 15 

19GFB14-09 <1.0 <1.0 <1.0 <1.0 7.9 
19GFB15-07 <1.0 <1.0 <1.0 <1.0 <1.0 
19GF816-07 32 <1.0 4.2 4.7 1400 
19GFB17-11 <1.0 <1.0 <1.0 <1.0 <1.0 
19GFB1B-09 <1.0 <1.0 <1.0 <1.0 6.2 
19GFB19-09 <1.0 <1.0 <1.0 <1.0 <1.0 
19GFB20-09 <1.0 <1.0 <1.0 <1.0 <1.0 
19GFB21-09 3.1 <1.0 <1.0 1.9 1600 
19GFB22-09 1.5 <1.0 <1.0 <1.0 2B 
19GFB22-09 3.3 <1.0 <1.0 <1.0 44 

Diesel Range 
Organics 

(mg/L) 
0.1 
3.4 
O.B 
0.7 
0.5 
0.4 
1.6 
6.0 
1.4 
0.2 
27 
27 
O.B 
NA 
0.3 
on ,.U 
0.3 
0.1 

<0.1 
0.1 
5.6 
1.2 
1.1 

(1) Laboratory screening data were analyzed using USEPA Method 8260. Compounds not detected are reported as less than 
the instrument detection limit. 
(2) Duplicate Sample 

uglL - micrograms per liter, except as noted. 
mglL - milligrams per liter. 
NA = Not anaiyzed. 



TABLE 7 

SUMMARY OF FIXED-BASE L.ABORATORY ANALYTICAL RESULTS FOR CHEMICALS, OF CONCERN IN SOIL 
SITE 18, BUILDING 1i23 

Soil Boring I Benzene Toluene 
Sample D;~te 

Sample No. (ug/kg) (ug/kg) 

RBSL '" 5 1622 

CNC18-B011 
18SLB010203 14-May-99 <6 <6 

CNC18-B021 
18SLB020405 14-May-SI9 <6 <6 

CNC18-B031 
18SLB030405 4-May-99 <6 <6 

CNC 18-B03(31 1 
18SLB030506D 17-May-99 <7 <7 

CNC18-B041 
18SLB040405 4-May-99 <6 <6 

CNC18-B051 
18SLB050406 14-May-!l9 < 10 < 10 

CNC18-TL'21 1 
1801TLOO103 13-May-99 <5 <5 

CNC18-TL"'1 
1802TL00201 13-May-!l9 <5 <5 

'---

All concentrations are in micnlgrams per kilograms (ug/kg). 
NA - Not analyzed 

ZONE G, CHARLESTON NAW,L COMPLEX 
NORTH CHARLESTON, SOUTIH CAROLINA 

Ethyl- Xylenes Benzo(a) Benzo(b) 
benzene (total) anthracene f1uoranthene 
(ug/kg) (ug/kg) (ug/kg) (ugl1<g) 

1260 42471 73084 29097 

<6 <6 < 400 < 400 

<6 <6 <460 <460 

<6 <6 < 360 < 360 

<7 4 (J) <400 <400 

<6 <6 < 360 < 360 

< 10 < 10 < 530 < 530 

<5 <5 NA NA 

<5 <5 NA NA 

Benzo(k) 
Chrysene 

f1uoranthene 
(ugl1<g) 

(ug/kg) 

231109 12998 

< 400 < 400 

<460 <460 

< 360 < 360 

<400 <400 

< 360 < 360 

< 530 < 530 

NA NA 

NA NA 

(1) South Carolina Department of Health and Environmental Control Risk Based Screening Levels for sandy soils; depth to groundwater less than 5 feet. 
(2) Trip blank 

(3) Duplicate sample 

(J) Indicates the presence of an analyte at a concentration IElSS than the reporting limit and greater than the detection limit. 

Dibenzo(a, h) 
anthracene 

(ug/kg) 

87866 

< 400 

< 460 

< 360 

< 400 

< 360 

< 530 

NA 

NA 

Naphthalene 
(ugl/kg) 

210 

<6 

<: 6 

5 (J) 

3 (J) 

<: 6 

< 10 

"5 

<5 



TABLE 7 - CONTINIUED 

SUMMARY OF FIXED-BASE LABORATORY ANALYTICAL RESULTS FOR CHEMICAL.S OF CONCERN IN SOIL 
SITE 19, AST 3909 

Soil Boring' Benzene Toluene 
Sample No. 

Sample Date 
(ug/kg) (ugIkH) 

RBSL 5 1622' 

CNCl9-B03/ 
19SLB030506 14-May-99 <6 <6 

CNC19-B06 / 
19SLB060506 14-May-99 <6 <6 

CNC19-B08/ 
19SLB080405 14-May-99 <6 <6 

CNC19-B09(31/ 

19SLB090405 14-May-99 <6 <6 

CNC19-B09/ 
19SLB090405D 14-May-99 < 900 < 900 

CNC19-B10 / 
19SLB 1 00405 4-May-99 < 850 < 850 

CNC19-B11/ 
19SLB110405 4-May-99 <6 <6 

CNC19-B16/ 
19SLB160203 14-May-99 <7 <7 

All concentrations are in micrograms per kilograms (ug/kg;l. 
NA - Not analyzed 

ZONE G, CHARLESTON NAVAL COMPLEX 
NORTH CHARLESTON, SOUTH CAROLINA 

Ethyl- Xylenes Benzo(a) Benzo(b) 
benzene (total) anthracene' f1uoranthene 
(ug/kg) (ug/kg) (ug/kg) (ug/kg) 

1260 42471 73084 29097 

<6 <6 < 530 < 530 

<6 <6 < 430 <430 

56 92 < 4600 <4600 

<6 <6 < 500 < 500 

< 900 < 900 < 500 300 (JI 

< 850 < 850 < 530 < 530 

<6 6 (J) <400 <400 

<7 <7 < 460 <460 

Benzo(k) 
Chrysene 

fluoranthene 
(ug/kg) 

(ug/k!j) 

231109 12998 

< 531l < 530 

< 431l < 430 

< 4600 <4600 

< 501l < 500 

< 500 260 (JI 

< 530 < 530 

< 400 <400 

<460 <460 

(1) South Carolina Department of Health and Environmental Control Risk Based Screening Levels for sandy soils; depth to groundwab~r less than 5 feet. 
(2) Trip blank 

(3) Duplicate sample 

(J) Indicates the presence of an analyte at a concentration I:ess than the reporting limit and greater than the detection limit. 

Dibenzo(a,h) 
anthracene 

(ug/kg) 

87866 

< 530 

< 430 

< 4600 

< 500 

< 500 

< 530 

< 400 

< 460 

Naphthalene 
(ug/kg) 

210 

<6 

<6 

7:250 (J) 

660 

1500 i 

I 

S500 

200 (JI 

5 (J) 



TABLE 7- CONTINUED 

SUMMARY OF FIXED-BASE !LABORA TORY ANALYTICAL RESIJL TS FOR CHEMICALS OF CONCERN IN SOIL 
SITE 19, AST 39019 

Soil Boring I Benzene Toluen4~ 
Sample Date 

Sample No. (ugl1<g) (ug/kg;1 

RBSL '" 5 1622 

CNC19-TL(2) / 

19TL00101 3-MaY-!!9 <5 <5 

CNC19-TL(2) / 

1902TL00201 13-May-99 <5 <5 
- -- - - - --

All concentrations are in micrograms per kilograms (ug/kg). 

NA - Not analyzed 

ZONE G, CHARLESTON NAVAL COMPLEX 
NORTH CHARLESTON, SOUTH CAROLINA 

Ethyl- Xylenes Benzo(a) Benzo(b) 
benzene (total) anthracene fluoranthene 
(ug/kg) (ug/kg) (ugl1<g) (ug/kg) 

1260 42471 73084 29097 

<5 <5 NA NA 

<5 <5 NA NA 
- - L.. __ '--- ~- -- ._--

Benzo(l<) 
Chrysene 

fluoranth4:me 
(ugl1<g) 

(ug/kg) 

231109 12998 

NA NA 

NA NA 
L~ _____ '----~-- -

(1) South Carolina Department of Health and Environmental Control Risk Based Screening Levels for salndy soils; depth to groundwatE~r less than 5 feet. 
(2) Trip blank 

(3) Duplicate sample 

(J) Indicates the presence of ;an analyte at a concentration less than the reporting limit and greater than the detection limit. 

Dibenzo(a,h) 
anthracene 

(ug/kg) 

87866 

NA 

NA 
-----

Naphthalene I 
(u'gl1<g) 

;~ 

~ 
< 5 I L..~ ___ 



TABLE 8 

SUMMARY OIF FIXED-BASE LABORA.TORY ANALYTICAL RESULTS FOR CHEMICALS OF CONCERN IN GROUNDWATER 
SITE 18, BLDG 123 and AST 3909 

Monitoring WelV Sampll~ 

Sample No. Oate 

RBSL(1) 

CNC18M-Oll 
18GLM010l 9-Sep-99 

CNC18M-021 
18GLM0201 9-Sep-99 

CNC18M-021 
18GLM0201O 9-Sep-99 

CNC180-1E I 
18GLOl EOl 9-Sep-99 

CNC180-1F I 
18GL01FOl 9-Sep-99 

CNC18M-031 
18GLM03001 9-Sep-99 

CNC18TL'" I 
18TL0010l 9-Sep-99 

All concentrations are in ug/L. 
NA - Not analyzed 

Benzene 
Ethyl-

benzene 
(uglL) 

(ug/L) 

5 700 

<5 <5 

3 (J) <5 

<5 <5 

<5 <5 

<5 <5 

<5 <5 

<5 <5 

ZONE G, CHARLESTON NAVAL COMPLEX 
NORTH CHARLESTON, SOUTH CAROLINA 

Toluene 
Xylenes 

Naphthalene 
B"nzo(a) Benzo(b) 

(total) anthracene f1uoranthene 
(ug/L) 

(ug/L) 
(uglL) 

(ug/L) (ug/L) 

1000 10000 10 (2) W(2) 10(2) 

<5 <5 <5 < 10 < 10 

<5 4 (J) 137 -< 10 <10 

<5 3 (J) 227 < 10 < 10 

<5 <5 <5 ., 10 <10 

<5 <5 <5 " 10 < 10 

<5 <5 <5 ., 10 < 10 

<5 <5 <5 NA NA 

(1) South Carolina DepartmEint of Health and Environment.1 Control Risk Based Screening Levels for gl'ound water. 

(2) The Risk based screenin'9 level for individual PAH CoC is 10 ug/l or 25 ug/l for total PAHs. 
(3) Trip blank 

(J) Indicates presence of analyte at a concentration less than the reporting limit and greater than the detection limit. 

Benzo(k) 
Chrysene 

dibenzo(a,h) 
fluoranthene anthracene 

(lJg/L) 
(ug/L) 

(ug/L) 

110 (2) 10 (2) 10 (2) 

" 10 < 10 < 10 

" 10 < 10 < 10 

" 10 < 10 < 10 

" 10 < 10 < 10 

" 10 <10 < 10 

<: 10 < 10 < 10 

NA NA NA 

-
MTBIE 
(uglL) 

-
40 

<5 

<5 

<5 

<5 

<5 

<5 

<5 



TABLE 8 - CONTINUED 

SUMMARY OF IFIXED-BASE LABORA"rORY ANALYTICAL RESULTS FOI~ CHEMICALS OF CO~ICERN IN GROUNDWATER 
SITE 18, BLDG 123 and AS,. 3909 

Monitoring Weill Sample 
Sample No. Date 

RBSL'" 

CNC1BM-011 
1BGLM0101 9-Sep-99 

CNC1BM-021 
1BGLM0201 9-Sep-99 

CNC1BM-021 
1BGLM0201D 9-Sep-99 

CNC1BM-031 
1BGLM03D01 9-Sep-99 

CNC1BO-1F I 
1BGL01F01 9-Sep-99 

- - .-

All concentrations are in ug/l.. 
NA - Not analyzed 

Lead Arsenic 
(ug/L) (ug/L) 

15 50 

< 1.2 < 2.07 

< 1.7 < 3.6 

< 1.09 < 2.07 

< 3.27 < 6.21 

< 1.09 20.3 

ZONE G, CHARLESTON NAVAL COMPLEX 
NORTH CHARLESTON, SOUTH CAROLINA 

Barium Cadmium 
Total 

Mercury Selenium 
Chromium 

(Lig/L) (ug/L) 
(ug/L) 

(UII/L) (ug/L) 

2000 5 100 :2 50 

114 < 1.94 < 4.31 < 0.02 < 2.57 

'IB.B < 1.94 < 4.31 < 0.02 < 2.57 

:!7.3 < 1.94 < 4.31 < 0.02 < 2.57 

GS.4 < 1.94 < 4.31 < 0.02 < 7.71 

S9.4 < 1.94 < 4.31 < 0.02 < 2.57 

(1) South Carolina Department of Health and Environmentcll Control Risk Based Screening Levels for ground water. 

Silver 
(uII/L) 

: 

< ~~.54 

< ~!.54 

<;~ 

<~~ 

<:~ 



TABLE 8 • CONTINUED 

SUMMARY OF FIXED·BASE LABORATORY ANALYTICAL RESULTS FOR CHEMICALS OF CQljCERN IN GROUNDWATER 
SITE 19, AST 3909 

Monitoring Weill Sample Benzene 
Ethyl-

benzene 
Sample No, Date (ug/L) 

(ug/L) 

RBSL(1) 5 700 

CNC19M-011 
19GLM0101 6-Aug-99' 15 <5 

CNC190-1B I 
19GL01B01 9-Sep-9EI <5 <5 

CNC190·1D I 
19GL01D01 9-Sep-9£1 <5 <5 

CNC190-1C I 
19GL01C01 9-Sep-9£1 <5 <5 

CNC19M-021 
19GLM0201 6-Aug-9~' <5 <5 

CNC19M-031 
19GLM0301 9-Sep-9H <5 <5 

CNC19M-041 
19GLM0401 6-Aug-9!l 4 (J) <5 

CNC19M-051 
19GLM0501 10-Aug-99 <5 <5 

CNC19M-061 
19GLM0601 9-Sep-9!l <5 <5 

ZONE G, CHARLESTON NAVAL COMPLEX 
NORTH CHARLESTON, SOUTH CAROLINA 

Toluene 
Xylenes 

Naphthalene 
Benzo(a) Benzo(b) 

(total) anthracene f1uoranthene 
(lUg/L) 

(ug/L) 
(ug/L) 

(ug/L) (ug/L) 

'1000 10000 10 (2l 10 (2) 10(2) 

<5 <5 98 <10 < 10 

<5 <5 <5 < 10 <10 

<5 <5 <5 < 10 <10 

<5 <5 <5 <10 < 10 

<5 <5 14 <10 < 10 

<5 <5 12 <10 < 10 

<5 4(~ 157 <10 < 10 

<5 <5 <5 <10 < 10 

<5 <5 <5 .: 10 < 10 

Benzo(k) 
Chrysene 

dibenzo(a,h) 
fluoranthene anthracene 

(U!l/L) 
(ug/L) 

(ug/L) 

1 () (2) 10(2) 10 (2) 

< 10 < 10 < 10 

< 10 < 10 < 10 

< 10 < 10 < 10 

< 10 < 10 < 10 

< 10 < 10 < 10 

<: 10 < 10 < 10 

<: 10 < 10 < 10 

<: 10 < 10 < 10 

<, 10 <10 < 10 

MTBE 
(ug/L) 

40 -
, 

<5 

1 
<5 

<5 

<5 

<5 

<5 

<5 

<5 

<5 
- ----

All concentrations are in ug/L. 

NA - Not analyzed 
(1) South Carolina Department of Health and Environmental Control Risk Based Screening Levels for ground water. 
(2) The Risk based screening level for individual PAH CaC is 10 ug/l or 25 ug/l for total PAHs. 
(3) Trip blank 

(J) Indicates presence of analyte at a concentration less than the reporting limit and greater than the dE!tection limit. 



TABLE 9 

,.. ............................. _r- •• "VI •• II •• ""_"''''I'''''a.ITDATIn. .. IC:- Tn DD~I .... 
"'VlVlr"'n.I~VN vr 1Y1Jo\I\UYlUIW. '"'''''1''11''''&;:1'1 I nM IIVI'I,.;;jI I v n.1;;II~"'~ 

SITE 18, UST 123 and Site 19, AST 3909 
ZONE G, CHARLESTON NAVAL COMPLEX 
NORTH CHARLESTON, SOUTH CAROLINA 

Maximum Maximum 
Concentration Concentration Tier 1 GW 

in Soil Soil RBSLs inGW RBSLs 

Chemical of Concern (mg/kg) (mg/kg)(a) (mg/L) (mg/L)(b) 

Benzene <0.9 0.005 0.31(d) 

Toluene <0.9 1.622 4.65(d) 

Ethybenzene _n n -1 ...,an n 1 (d) 
..... u.~ I.'VV V •• 

Xylenes <0.9 42.471 0.79(d) 

Benzo(a)anthracene <4.6 73.084 -
Benzo(b )fluoranthene <4.6 29.097 -
Benzo(k)fluoranthene <4.6 231.109 -
Chyrsene <4.7 12.998 -
Dibenzo(a,h)anthracene <4.6 87.866 -
Naphthalene 7.25 0.21 23.35'01 

(a) - From Risk-Based Corrective Action for Petroleum Releases, Table B4, 
Sandy Soil, Depth to GW - <5 ft, SCDHEC RBCA Guidelines, 1998. 

(b) - From Risk-Based Corrective Action for Petroleum Releases, Table B1, 
SCDHEC RBCA Guidelines, 1998. 

(c) - Calculated for dermal. incidental ingestion, and inhalation routes for the 
on-site construction worker (see Section 3.5.1 of the text and Appendix H). 

(d) - Groundwater concentration in equilbrium with free product as calculated 
using Raoult's Law (see Appendix F). 

GW - Groundwater 
RBSLs - Risk Based Screening Levels 
NO - Not detected 
NA - Not analyzed 
Bold value indicates the concentration exceeded one of the RBSLs. 

0.005 

1 

0.7 
10 

0.010 
0.010 
0.010 
0.010 
0.010 

0.010 

GWRBSLs 
Protective of On-
Site Construction 

Worker<C) 

0.15 

5.38 

6.05 
102.33 

-
-
-
-
-

1.63 



Media 

Air 

Groundwater 

Surface Water 

Surficial Soil 

Subsurtace Soil 

TABLE 10 

EXPOSURE PATHWAY ASSESSMENT - CURRENT LAND USE 
SITE 18, UST 123 and Site 19, AST 3909 

ZONE G, CHARLESTON NAVAL COMPLEX 
NORTH CHARLESTON, SOUTH CAROLINA 

Exposure Route Pathway Selected for 
Evaluation? (Yes or No) 

Exposure point or 
Reason for Non-

Selection 
Inhalation No No volatilization to 

enclosed space. 
Explosion Hazard No No explosion hazard. 

Ingestion No No water supply well 
downgradient or 

Dermal contact No residential basements. 

!nhalation No 

Ingestion No Cooper River 200 ft 
downgradient 

Dermal contact No 

Inhalation No 

Ingestion No No impacted surface soil 

Dermal contact No 

inhaiation No 

Ingestion No No subsurface soil with 
BTEX or PAHs including 

Dermal contact No naphthalene above 
RBSLs 

Inhalation No 

Data Requirements (If 
pathway selected) 

No additional data 
required 



Media 

Air 

Groundwater 

Surface Water 

Surficial Soil 

Subsurface Soil 

TABLE 11 

EXPOSURE PATHWAY ASSESSMENT - FUTURE LAND USE 
SITE 18, UST 123 and Site 19, AST 3909 

ZONE G, CHARLESTON NAVAL COMPLEX 
NORTH CHARLESTON, SOUTH CAROLINA 

Exposure Route Pathway Selected for 
Evaluation? (Yes or No) 

Exposure point or 
Reason for Non-

Selection 
Inhalation No No volatilization to 

enclosed space. 
Explosion Hazard No No explosion hazard. 

Ingestion Yes Future use of property 
expected to be industrial 

Dermal contact Yes or commercial. Water line 
within 5 It of free product 

Inhalation Yes plume; theiafore, 
construction worker 
exposure possible. 

Ingestion Yes Cooper River 200 It 

Dermal contact No 
downgradient 

Inhalation No 

Ingestion No No impacted surface soil 

Dermal contact No 

Inhalation No 

Ingestion Yes Construction worker 
expsoed to soils during 

Dermal contact Yes diggingltrenching. 

Inhalation No Inhalation not considered 
due to volatile loss during 
digging; no confined 
space entry; and low 
volatility of naphthalene 

Data Requirements (If 
pathway selected) 

No additional data 
required 

No additional data 
required 



TABLE 12 

COMPARISON OF MAXIMUM GROUNDWATER CONCENTRATIONS TO SSTLs 
SITE 18. UST 123 and Site 19. AST 3909 
ZONE G. CHARLESTON NAVAL COMPLEX 
NORTH CHARLESTON. SOUTH CAROLINA 

Maximum 
Thoeretical Source Concentration 

Chemical of Concern Area Concentration Detected in SSTLs Protective of Surface 

(mg/L) (0) Groundwater Water (Cooper Riverl 

(mg/L) SSTLsoURCE SSTLcoMP 
(mgiLj (mgiLj 

Benzene 0.31 0.003 0.053 0.031 
Toluene 4.65 <0.005 10.617 6.228 
Naphthalene 23.35 0.227 0.106 0.062 

(aJ Concentration based on equilibrium offree product with groundwater 
mg/L - milligrams per liter 
Bold value indicates the concentration exceeded the SSTl. 

SSTLs Protective of 
Construction 

Workers 

SSTLsoURCE 
(mg/L) 

0.15 
5.38 
1.63 

(b) The minimum on-site SSTLs are chosen as those SSTLs protective of both surface water (the Cooper River) and 
the on-site construction worker. 

Minimum 
On-Site 
SSTLs(b) 

(mg/Lj 

0.053 
5.38 

0.106 
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DHEC 
Oeper!menl 01 MNJIh and EtI'lfron'tntlmal COntrol 

2600 BY!! ~ CoIymb!!!,. se ~1 .. 170@. 

Mr. Gabriel L Magwood 
Soutbom OM';"" NFEC' 
P.O. Box 190010 
21SS Eagle Driw 
North CharlrStoD. Solllh C_liDa 2~19.\lO1 0 

Dale; Decembec 17. 1996 

DearMr.~; 

CommIu;onar. Dcugl .. E. Br:tant 

_ John H. Burriso. Cha' .... n 

TO 
,r", 

WKliam M. Hull. Jr .• ~ Va C~rman 
flog" !.oaks. Jr" soc .... ry 

6-8506567403 P.15 

RIch.,. E. JaDl>our. DDS 
Oyndi C. Mosteller 
BnanK.&nHn 
Ao4noy L. Grandy 

The author has gomplell;d tedmK:a1 review ofthc rcfatOOld dmnn .. ,,' I\s submitled. ilK: rcpon provide$ Blllliyti.al 
results of enviromncntal sampling coadUCIcd to del=inc if rclc:ascs b.v~ occ:urrod from operation of the ret'erenced 
underp-wnd storage tmJc systar1. 1r.e iCSWts prwcntcd iudiea1£ clc-/atc4 li.-':els of ,..vlynuclear .. villatiC 
hydrocarbons (PAH) and ReRA mel&is (total) " ....... detected in areas orthe tank pit (soils) and elevated levels of 
ReM metals dete<:ted in~. The resuIIs cxc:ced the levels pnjposed in the Soil Ccaectivc Action Plan 
(dated July 18.1996) andestablisbed Maximum CQlllaminanILcvcls(ar.I) fordriDking water and ~ to 
ne.:euitate additiollal cndeavIlts fot rcmed:ial actiODJ (soils removal) ano contamination c:horacterizatJoo (assessment 
activities. including grotmdwater investigations). as appropriate. In 1his~. assessmentlcom:ctive action 
IICtivities provided in 1he TClk MIIIUlgerne2lt Plan (dated Oc:robcr 18. 1996) should be implemented in III appropriate 
and IimcIy manna. Please be remiIldeQ that grOWl<!water sampling (if II~) will require coDStruclioo of 
sampling points and will need to be submitted for prior review and tappnPval. as appropria1e. 

Should yOOl have any questaoDs. p~ contact me at (803) 734-5328. 

cc; TridentDislrict EQC 

0 __ 
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DEPARTMENT OF THE NAVY 
SOUTHERN DIVISION 

;~ 'i'l77 

NAVAL FACILITIES ENGINEERING COMMAND 
CHARLESTON SC 

Prep ared by: 

SUPERVISOR OF SIDPBUILDING, CONVERSION 
AND REP AIR, USN,PORTSMOlITH DETACHMENT 
ENVIROMENT AL CHARLESTON,SC 
1899 NORm HOBSON AYE. 
NORm CHARLESTON SC 29405-2106 

October 17, 1996 



• 

Date Received 

South Carolina Department of Health and Environmental Control (S.C.D.H.E.C.) 
Underground Storage Tank (UST) Assessment Report 

State Use Only 

Submit Como/ated Form to: 
UST Regulaiory Section 
SCDHEC 
2600 Bull Street 
Columbia, South Carolina 29201 
Telephone (803) 734-5331 

I OWNERSHIP OF UST(S) 

Agencv/Owner: Southern Division, Naval Facilities Engineering Command, Caretaker Site Office 

Mailing Address: P.O. Box 190010 

Cit,.: Shte: SC Zip Code: 29419-9010 

Area Code: 803 . Telephone Number: 743-9985 Contact Person: LCDR Paul Rose 

n SITE IDENTIFICATION AND LOCATION 

~ Site 1.0. #: 16763 

Facilitv Name: Charleston Naval Base Complex, Building 123 

Street Address: South Hobson Avenue 

City: North Charleston, 29405-2413 County: Charleston 

ill CLOSURE INFORMATION 

Closure Started: 19 June 1996 Closure Completed: 20 June 1996 

Number ofUSTs Closed' 1 
N/A SPORTENVDETCHASN 
Consultant UST Removal Contractor 

IV. CERTIFICATION (Read and Sign after completing entire submittal) 

! ~_I haft penoMIJy 1XIIIIiMcI...s _ t.aiIiIr wi&). thI iaIor=daA IIUI:aIa.d. i:a ua. ... lID -.cUd ~ _a.. b...a l1li lIlY iaquiry oflbolt irIIIiridIIIII ~ for ___ 
1hiI~I~ulbe""""'~."", ____ ~ 

LCDR Paul Rose 
Name (Type or Print) 

Q~ 
Signature 

II 



· ~, '). 

A. 

B. 

C. 

D. 

E. 

F. 

G. 

H. 

I. 

1. 

K. 

V. UST INFORMATION 

Product .................................................. . 

Capacity ................................................. . 

Age ........................................................ . 

Construction Material ............................. . 

MonthlYear of Last Use ........................ .. 

Depth (ft.) To Base of Tank .................. .. 

Spill Prevention Equipment yIN .......... 

Overfill Prevention Equipment yIN ......... 

Method of Closure RemovedIFilled ..... 

Visible Corrosion or Pitting yIN .......... . 

Visible Holes yIN ................................ .. 

Tank I \ Tank2\ Tank3\ Tank41 TankS I Tank6 

Wuu:Oil 

1,000 gal. 

7/1977 

Steel 

Unk. 

10' 

N 

N 

R 

N 

L. Method of disposal for any USTs removed from the ground (attach disposal manifests) 

The UST was removed from the ground, drained, and cleaned. It was then cut up 
for recycling as scrap metal. See Attachment III. 

M. Method of disposal for any liquid petroleum, sludges, or waste waters removed from the 
USTs (attach disposal manifests) 

The residual waste oil was shipped out as non-regulated sludge. 

N. If any corrosion, pitting, or holes were observed, describe the location and extent for each 
UST 

The tank was in good condition. It did not appear to have any. holes or leaks. 

II 



VI. PIPING INFORMATION 

Tank 1 Tank 2' Tank 3' Tank 4' Tank 5' Tank 6 

A. Construction Material ....................................... . 
S ... I 

4' 
B. Distance from UST to Dispenser ...................... . 

C. Number of Dispensers ...................................... . 

D. 

E. 

F. 

G. 

H. 

Type of System PIS .... ..................................... . 

Was Piping Removed from the Ground? yIN .... 

Visible Corrosion or Pitting yIN ...................... . 

Visible Holes yIN ............................................ . 

Age ................................................................. . 

·UST 123-1 was a gravity fed waste oil tank for an oillwater 
separator. The tank was emptied periodically by suctioning 
into a waste oil collection truck. 

y 

N 

N 

>20yR 

I. If any corrosion, pitting, or holes were observed, describe the location and extent for each 
line. 

No corrosion, pitting, or holes were found in the UST piping. The water in the excavation 
came from a slow leak in the 4" cast iron sewer line that ran above UST 123-1. This line 
was cut and capped during excavation. See Attac1unent I, Site Map Number 2, 

YD. BRIEF SITE DESCRIPTION AND mSTORY 

Bldg 123 is a former Boiler House that supplied steam to ships and parts of the Naval Base. 
UST 123-1 was a regulated 1,000 gallon underground storage tank on the east side of the 
building. The UST stored waste oil from an oiVwater separator. 

AST 3909 is located approximately 150 feet from the UST 123-1 site. The 200,000 gallon 
tank supplied fuel oil to the boilers in Bldg 123 via underground piping. See Site Map 
Number 4. 



• J 

vm. SITE CONDITIONS 

A. Were any petroleum-stained or contaminated soils found in the UST 
excavation, soil borings, trenches, or monitoring wells? 

If yes, indicate depth and location on the site map. 

B. Were any petroleum odors detected in the excavation, soil borings, 
trenches, or monitoring wells? 

If yes, indicate location on site map and describe the odor (strong, mild, 

Yes No Unk 

etc.) [·mild] X· 

C. Was water present in the UST excavation, soil borings, or trenches? 

if yes, how far below land surface (indicate location and depth)? X 
UST excavation, 6' deep. Sec Note I. 

D. Did contaminated soils remain stockpiled on site after closure? 

If yes, indicate the stockpile location on the site map. 

Natne ofDHEC representative authorizing soil removal: 
Sec Note 2. 

E. Was a petroleum sheen or free product detected on any excavation 
or boring waters? 

if yes, indicate location and thickness. [·No appreciable thickness] 

x 

Note I: A condensate tank draining evolution was taking place from within Building 123 concurrent with the 
UST removal. The water drained into a broken sewer line that ran above the UST and dumped into the 
excavation. 

Note 2: The contau..i.,ated soil is located at Bldg 123. Per conversation with DHEC, lv1r. Tim lvtCLUen, and 
Mr. Gabriel Magwood ofSouthDiv, the entire naval complex is considered the site. 



IX. SAMPLE INFORMA nON 

S.C.D.H.E.C. Lab Certification Number _~1~O~1.:2~O __ ~~ ____ _ 

Sample # Location Sample Type Depth· Daterrime of Collected OVA# 
(Soil/W atef) Collection Bv 

SPORT East end of tank. Soil 9' 20 June 96 W. Not 
0082-1 1500 Nesbit Taken 
SPORT West end of tank. Soil 9' 20 June 96 W. Not 
0082-2 1500 Nesbit Taken 
SPORT Western ponion of ground Water 10' 20 June 96 W. Not 
0082-3 water pool. 1500 Nesbit Taken 

I 

I II II II II II 

• = Depth Below the Surrounding Land SUlf""" 
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x. SAMPLING METHODOLOGY 

Provide a detailed description oi the methods used to collect and store (preserve) the 
samples. 

After the removal of USTl23-1 soil and ground water samples were taken. Sampling 
was performed in accordance with SC DHEC R.61-92 Part 280 and SC DHEC UST Assessment 
Guidelines. 

The samples are identified as follows: 

Soil Sample 
Soil Sample 

Ground Water Sample 

Detachment Charleston 
USTl23-1-1 = 
UST123 .. 1-2 = 

USTl23-1-3 = 

General Engineering Labs 
SPORT -0082-1 
~Dn D T _ (\(\0.., ., 
U.L ...., .... " ... -vvu""'-"'" 

SPORT -0082-3 

Sample jars' were prepared by the testing laboratory. The grab method was utilized to fill 
the sample containers leaving as little head space as possible and immediately capped. Soil 
samples were extracted at the tank ends above the ground water level. The ground water sample 
was taken from the western portion of the ground water pool. 

The samples were marked, iogged, and immediately placed in sample coolers packed with 
ice to maintain an approximate temperature of 4 0 C. Tools were thoroughly cleaned and 
decontaminated with organic-free soap and water after each sample. 

The samples remained in the custody of SPaR TENVDETCHASN until they were 
transferred to General Engineering Laboratories for analysis as documented in the attached Chain
of-Custody Record. 





Attachment I 
SITE MAP 

You must supply a scaled site map. It should include all buildings, road names, utilities, tank and 
pump island locations, sample locations, extent of excavation, and any other pertinent 
information. 

Site Maps 1,2, 3, and 4 
Photographs 1 and 2 
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North Charleston, SC 29405-2106 OWG NAME: 8123_1 
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\ 5.5. SPORT 0082-1 

4" Cast iron sewer line cut 
and capped at both ends. 

Oil/water 
separator 

Cut & capped. < 

Pump out 

r----1---·-1 
I 
I 

o 
n----.{o 

/ 

LEGEND 

Former 
UST 123--1 

® 
5.S. 

Pipe enters ground 
Soil Sample 

~ - - - -[-

BLDG 123 

Vent/Fill 

C.W. Ground Water Somple 

• Mild petroleum odor present 
from 3' throughout excavation. 

• Stained soil found from 3' 
to the bottom of excavation. 

/ Excavation, 10' deep 

6" Cost iron storm drain line 
/ cut and capped at both ends. 

G.W. SPORT 0082-3 
(Napthalene > RI3SL) 

L Cooper River 160' 

Concrete block covered 
pipe trench to AST 3909. 

®®® 

Leaking "r' open to 
excavation. Tank L.evel Indicator Figure: Site Map 2 

SCALE FEET 
UST 123-1 

S.S. SPORT 0082-2 I I Charleston Naval Base 
(Napthalene > HBSL) . . Charleston, SC 

4' ') 4' 

SPORTEN.VDETCHASN DWG DA TE: 15 Oct 1996 
1899 North Hobson Avenue 

,North CharIest SC 29405-21Q61 DWG NAME: B123_2 
----.---------~------

® 

® 
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5.5. SPORT 0082-1 

l.EGEND 

Former \ UST 123--1 
® 

5.5. 
Pi~.e enters ground 
S0.1 Sample 

4" Cast iran sewer line cut 
and capped at ebath ends. 

Oil/water 
separator 

Cut & capped. < 

Leaking "f' open to 
excavation. 

SCALE FEET 

\ 
--,/ 

Pump aut 

q.. 
• • 

/ r----t----1 

o -t(-
ri-~l. 

~----[-

/ 

4 
/ 

• 

. BLDG 123 

Tank Level Indicotor 

. Vent/Fill 

G.W. Ground W,Jter Sample 

• Mild petroleum odor present 
from 2i' throughout exc,J,(!\ion 
• Stained sail found fr0m 3· 
to the bottom of excavation 

/ Excavation, I 0' deep 

6" Cast iran storm drain line 
./ cu. and cappecl at both ends. 

.- G.W. SPORT 0082-3 
(Napthalene > HBSL) 

L Cooper River 160· 

• 
Concrete block covered 
pipe trench to AST 3909 . 

®®® 

Figure: Site Map 2 

® 

® 

2' 2' 

~ 

5.5. SPORT 0082-2 
(Napthalene > RBSL) 

.-0.. 

UST 123-1 
Charleston Naval Base 

Charleston, SC ~----~~--~~~~,--------------~ 
SPORTEI'WDETCHASN" I DWG DATE: 15 Oct 1996 • 1899 North Hobson Avenue 
North Charleston, SC 29405-21Q6 DWG NAME: 8123_2 4' 4' o 
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Oil/water 
separator 

SCALE FEET 

2' 2' 

5.5. SPORT 0082-1 

r--------·-l 

o 
r+--(e 

I I 

5.5. SPORT 0082-2 
(Napthalene > RBSL) 

I I 

I I i 
4' 0 4' 

/ 

LEGEND 

Former ® Pipe enters ground 

UST 123--1 s.s. Soil Sample 

- - - -[-

BLDG 123 

C.W. Ground Water Sample 

C) Ground water 

/Ground water, 13" depth 

~Excavation, 10' deep 

G.W. SPORT 008:2-3 

./ (Naptholene > RBSL) 

I 

L Cooper River 160' 

Concrete block covered 
pipe trench to AST 3909. 

®®® 

Figure: Site Map 3 
UST 123-1 

Charleston Naval Base 
Charleston, SC 

SPORTENVDETCHASN owe; DATE: 15 Oct 1996 
1899 Norlh Hobson Avenue 
Norlh Charleslr SC 29405-21Op owe; NAME: B123_3 

® 

® 



·" Former 
UST 123-1 

~ 
Oil/water separator 

" 

L Coop" R. 160' 

I, 

o 
?;'vvG 

LEGEND 

® Pipe entering ground. 

\~~ 

5' r 
~., 1~' . 0 

10 FEET 
SCALE / 

\'1~ 

b~) /' 
/// 
/ 
/' 

Concrete block covered o 
-0 

pip, t"OCI;5~ 

,::> 

) 

Stockpiled soil 
from UST 123-1 
excavation. 

\>'-'-J e'0 V e 

so'0 

0 0'0 r;:gure: Site Map 4 

\ 
/ 

UST 123-1 
Charleston Naval Base 

Charleston. SC 

SPORTENVDETCHASN I DWG DATE: 16 Oct 1996 
1899 Norlh Hobson Avenue 
Norlh Charleslon. SC 29405-2106 DWG NAME: 8123_4 

,-



, . 
UST 123-1 

~ ".-:-;:,-

Photo 1: UST 123-1 immediately after removal. 

Photo 2: UST 123-1 excavation after removal of the UST. Discolored soil is from baclcfill of 
previous pipe repair excavation. Free product film in groundwater has no appreciable depth. 



Attachment II 
ANALYTICAL RESULTS 

You must submit the laboratory report and chain-of-custody form for the samples. These samples 
must be analyzed by a South Carolina certified laboratory. 

Certified Analytical Results 
Chain-of-Custody 
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GENERAL ENGINEERING LABORATORIES 
Meeting loda~' 's needs with a .. :ision for romorrow. 

CERTIFICATE OF ANALYSIS 

C1iem: Supervisor of Ship Building &; Conveniall 
SUPSHIP-Ponsmoulll Dew:lunenl-Env. 
1899 NOM Hobson Ave. 

eom.cc 
Project Descripticm: 

Narth CharleslDD, Soulll CaroliDa 2940S-2106 
Mr. Bill Hiers 
SUPSHIP.Ponsmowh Der,rbm"" 

cc: NPWCOOl96 

Parameter 

E1hylbc:nz=c 
Tol"""" 
Xylenes (TOTAL) 
Naphthalo:u 

Extractable Organi<:s 

SampleID 
LabID 
MIDix' 
Dale ColleeleQ 
Date Received 
PrioriI)' 

Colleclor 

Qualltler R .... lt 

U 
U 
U 
U 
U 

0.00 
0.00 
7.40 
0.00 
0.00 

PDlyTUM:WJr MQmQlic HydrDCtuboM • J 6 iums 
Acenapluhcne 4240 
Acenaphthylene U 0.00 
AnIbraI:cua 5660 
Benzo(a)anrlJrace.,e I 2710 
Benzo(a)pytene I 1750 
Benzo(b)fiuonmhene I 2090 
Benzo(gbi)perylene U 0.00 
Benzo(k)fluoranlhene U 0.00 
Chryseue U 0.00 
Dibenzo(a.hlarubrocona U 0.00 
Fluorambene 12400 
FI_eM I 2650 
Jndefto(I.2.:l-c.d)pyrene U 0.00 
Napillhaleu U 0.00 
PboaanIIlr..... 16300 
Pyreae 9510 

Metals ADal,... 
'ion:my 

ilver 
Arsoaic 

I 
U 

o.lS2 
8.23 

1S400 

Report Dare: July 01. 1996 

: SPORTOO82-1 
:9606402~1 

: Soil 
:06f2IJ196 
: 06121196 
: Rowina 
:Cllem 

DL 

20.0 
20.0 
20.0 
20.0 
20.0 

1660 
1660 
1660 
1660 
1660 
1660 
1660 
1660 
1660 
1660 
1660 
1660 
1660 
1660 
1660 
1660 

0.Q0232 

l2S 
93.0 

RL Ual .. 

40.0 uglka 
40.0 us/k& 
40.0 us/k& 
40.0 us/k& 
40.0 ug/k& 

3310 uglka 
3310 us/k& 
3310 uglka 
3310 ulik& 
3310 ug/k& 
3310 uglka 
3310 uglka 
3310 ug/k& 
3310 ug/k& 
3310 uIf'kI 
3310 uglka 
3310 Us/k& 
3310 II!fk! 
3310 uglka 
3310 uglka 
3310 Us/k& 

0.200 mglka 
SIX) ug/k& 
SOO uglka 

Page lof4 

• 

DF ADalyst Data Tim. Batch M 

20. lAC 06J24i96 12SS 86322 I 
20. 
20. 
20. 
20. 

10. lCB 06aSi96 234S 86390 2 
10. 
10. 
10. 
10. 
10. 
10. 
10. 
10_ 

'10. 
10. 
10_ 

10. 
10. 
10. 
10. 

1.0 RMJ 06IlI>I96 1309 863S2 N 
1.0 NRM Q6fr1/96 2116 86447 3 
1.0 

PO Bo. 3071,2' Charleston. SC 29417. (803) 556-8171' Fax (803)766-1178 "9606402.QI. 
A ......... _ ... ___ --' __ 
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GENERAL ENGINEERING LABORATORIES 
Meeting tod~"s needs with a vision};,r wmorrow. 

CERTIFICATE OF ANALYSIS 

COIIIICI: 
Project ~cripticm: 

cc: NPWCool96 

Suporvisor of Ship BuiJdins &: Convtnian 
SUPSHIP·Ponsmowil OetWunau·Euv. 
1899 Nonh Hobson Ave. 
Nonh 0Iar1 .. _ Sowh Carolina 2940S-2106 
Mr.BmHias 
SUPSHIP-POIUmDulh Oeracbmrnt 

Repon Dare: July 01. 1996 

Sample ID : SPORT0082-1 

Parameter QuaIIlIer . 

Barium 
Cadmium J 
Cbromium 
lAd 
SelaUum 

Gfteral Chemistry 
-",u Roc. Peao. Hychourbona 

Result 

33700 
181 

18700 
114000 

870 

678 

The rolklwiDl prep procedures .. ere performed: 
GC/MS BoseJNeulrOl Compo"nds 
MCilCUI)' 

TRACE 

Comments: 

DL 

3.32 
4.1S 
29.8 
56.s 
71.s 

10.0 

A dilution was requited for Volalilo Organics due ID • high ~ of 
hydrocubons. A dilution wu required for UIrlCIahIe OrganK:a due ID • 

hiBb ~ of .... 'e. compoUllds Il1d maDix interferrnce. 

N • rosuk. the detection IimiD .... eIov ...... 

RL Ualls 

SOO uglks 
2SO uglks 
SOO uglks 
2SO uglks 

2SO ugIkz 

SO.o mglks 

Surrogate Reeovery T .. P ....... t .. Ae<:eptaili. LImiIII 

2-FIuombiphmyl M610 0.00* (30.0 - US.) 
Niaobea=la-dS M610 0.00* (23.0 - 120.) 
p-Taph&nyI-d14 M610 0.00* (37.3 - 128.) 
B""""fluarobenune BTEX-8260 102. (59.7 - 159.) 
Dibromofluorome1hane BTEX-I260 95.2 (74.0 - 128.) 
Tol ........ BTEX-I260 90.8 (S3.4 - 163.) 
BromoOuaroben:u:ne NAP-8260 102. (59.7 - 159.) 
Dibramol1uarome1hane NAP-I260 95.2 (74.0 • 128.) 
Tol ..... NAP-I260 90.8 (53.4 • 163.) 

DF 

1.0 
1.0 
1.0 
1.0 
1.0 

1.0 

Page 2of4 

Analyst Date Time Batch M 

NRM 06(27196 2116 86447 3 

lEN 06126196 1200 86423 .. 

OWL 0612'196 1630 86390 S 
RMJ 06~196 1500 863S2 6 
FOD 06i26I96 1500 86447 7 

POBox 3071~' CbarIoswn. SC 29417· (803) SS6-8171 • Fax (803) 766-1178 
,.Itt. ~ .... __ .-_ 



GENERAL ENGINEERING LABORATORIES 

C1iem: 

ConIacI: 
Projoc. Do$cription: 

c::c: NPWCOOl96 

M= Me.hod 

Ml 
M2 
M3 
M4 
M~ 

M6 
"7 

Nora: 

,Weeting today's needs with a \'isiunfor tomorrow. 

CERTIFICATE OF ANALYSIS 

Supervisor of Ship Buildina &: Convc:rsion 
SUPSHIP·Ponsmouth Dotaclmuo>l-Env. 
1899 Nonh Hobson Ave. 
North CIwlaroa. South Carolina 29405·2106 
Mr.BW HiAIn 
SUPSHIP·Ponsmoulh Dor.chmaU 

ReponDIIe: lulyOl.1996 

: SPORT0082·1 

Method.DeKrlplioa 

EPA 8260 
EPA 8270 
EPA6010A 
EPA 9071 
EPA3S~ 

EPA 7471 
EPA3~ 

The quaIiliers in this report are defmed IS folloWS! 
] indica ... presence of anaIyre .. a conceruration less dum !he reportin8 limi. (RL) and grear.or dum !he detection limiI (DL). 
U indica ... thar Ihe anaI)'!e was no. detecled ... con<:ennlian grear.or dum !he dcleClion limit. 
• indicaIe thar a quaIily con",,1 anaIyre recovery is oulSide of specified ~ crileria. 

GEL Labora.ory CerllllcaUolII 

AL·41040 
CA-20!9 
DE·SCOI2 
ME·SCOI2 
NC·233 
RI ·135 
TN ·02934 

AZ· AZO.514 
CT· i'H.u169 
FL· EB7IS6J87294 
MS ·10120 
NY ·I1S01 
SC·I012O 
l1T. E·2S1 

EPI LaboralOry CerllllcaUoas 

AL·41OS0 
CA .!·102312OS6 
FL • EB74721874S8 
NY • 11S02 
SC-IOS82 
l1T-E-zp 
WA-C22S 

AZ-AZ0514 
cr-PH-017S 
MS -29417 
RI-US 
TN-02934 
VA-OOlll 
NI-79002 

POBox 30712. Charicsron. SC 29417· (803) SS~l7l • Fax (803) 766-1178 
A ....... _.-_ .. -.er. 

Page 30f4 
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GENERAL ENGINEERING LABORATORIES 

Client: 

Conr.oct: 
Project Desaiption: 

cc: NPWCoo196 

Meetillg today 's needs with a \:isian jar IOtnUrrow. 

CERTIFICATE OF ANALYSIS 

Supervisor of Ship BuiJdin& &. Convcniaa 
SUPSHIP-PortSmDUlh DetodunOll1-EnV. 
1899 Norm Hobson Ave. 
Nonh Charl .. 1DIl. Soulh Carolina 2940S-2106 
Mr. Bm Him 
SUPSHIP-Portsmoulh Dew:hmeIU 

Report 0&1&: July 01. 1996 

SampleID : SPOR.lu082~ 1 

GEL Laboralory CertincatiollS 

VA - 00151 WA-c:m 
WI - 999887790 

This d.ua report has been prepmcl an<! reviewed 
in ."",,,dance wilh Oeneral £nsiMcring Labor..,ri .. 
standard opc:r.Wng prOli .... cdnxes. p~;s= direct 

£PI Laboratory Certillcalloas 

PA-68485 

"\Ie.tiIl ... 10 your Project Manager. Karen B1abmcy at (803) 769-7386. 

Anal· . al Rq,.". Specialist 

WV -235 

"9606402.01· POBox 30712 ~ Charl .... on. SC 29417. (803) 556-8171 • Fax (803) 766-1178 
.A. "_' __ .'" _______ ._. ___ . 

Page 4of4 
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GENERAL ENGINEERING LABORATORIES 
Meering today·s needs with a \'ision for tomorrow. 

CERTIFICATE OF ANALYSIS 

C1icm: Supervisor of Ship Building &; ConveniDII 

SUPSHlP·Ponsmouth Oetochmenl-Emr. 
1899 North Hobson Ave. 

Contacl: 
Nonh CharI .. 1OD, South Carolma 29405-2106 
Mr. Bill Hien 

Project Desmplion: SUPSHIP-Ponsmourh Detachment 

ce: NPWCOO196 

Paramerer 

"oladle OrglUllcs 

"EX·4 ilcms 

Sompl.1D 
LabID 
Milrii 
Date Collected 
Date Received 
Priority 
CoIlA:ctor 

Qualltler Result 

.enzene U 0.00 
£thylbenzcne U 0.00 
Toluene U 0.00 
Xylerws (TOTAL) U 7.40 
Naphd!alene 610 

Extractable OrgaDics 

POiyfWCWv ilr07llDlil: HydrocwbonJ. /6 ilems 
Acenaphrbene 7140 

Aunaphthyleu& U 0.00 
AnIhro<:ene 8820 
Benzo(a)an1hrac:ene I 3190 
Benzo(a)pynona U 0.00 
Benzo(b)llllOflllllboue 1 2600 

Benzo(aJU)peryleu& U 0.00 
Benzo(k)llllOflllllbou U 0.00 

Cbrysene U 16S0 
Dib.nzo(a.h)anrllr...... U 0.00 
Auorllllhcna 18300 
Auoreno 4670 
Indeuo(l.2.3-<:.d}pyn!ne U 0.00 
Naphthalene U 0.00 
~ U700 
Pyrena 16400 

Metala ADalysil 
, fOlClll)' 0.304 

ilver U -14.2 
ADeaic 13600 

Repon Due: luly 01. 1996 

: SPORTOO82·2 
: 9606402-42 
: Soil 
: 06!2!J/96 
: 06/21/96 
:RowiDc 
: Cliem 

DL 

20.0 
20.0 
20.0 
20.0 
20.0 

16S0 
16S0 
16S0 
!6...~ 

16S0 
16S0 
16S0 
16S0 
16S0 
16S0 
16S0 
16S0 
... en ._v 
16S0 
16S0 
16S0 

0.D0226 
123 

92.1 

RL UDlIll 

40.0 USIkI 
40.0 uglkg 
40.0 USIkI 
40.0 uglkg 
4O.Q ug/ks 

3290 USIkI 
3290 uglkg 
3290 ug/kc 
3290 .. ",\P" --3290 USIkI 
3290 uglkg 
3290 uglkg 
3290 uglkg 
3290 ug/k& 
3290 USIkI 
3290 USIkI 
3290 USIkI 
3290 

___ 4.._ 

_65 

3290 USIkI 
3290 u&lkE 
3290 u&IkI 

0.200 mglkg 
SOD u&IkI 
SOD u&IkI 

• 

Pago lof4 

20. lAC 06I.Z4t'J6 17S4 86322 I 
20. 
20. 
20. 
20. 

10. lCB 06/26/96 0017 86390 2 
10. 
10. 
10 • 
10. 
10. 
10. 
10. 
10. 
10. 
10. 
10. 
Oft ov. 

10. 
10. 
10. 

1.0 RMJ 06I1HJ6 1312 863:52 N 
1.0 NRM 06Ir1/96 2l2O 86447 3 
1.0 

PO BOlt 30712' Charleston. SC 29417· (803) SS6-817l • Fax (803) 766-1178 "9606402-02* -- -. . ..... ---_. 
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GENERAL ENGINEERING LABORATORIES 
.Weeling coday's needs with a vision for tomorrow. 

CERTIFICATE OF ANALYSIS 

cc: NPWCool96 

Supervisor of Ship Building .t Convorsioll 
SUPSHIP-Porumourh Oetachmenl-Env_ 
1899 Nonh Hobson Ave. 
Nonh Clw:lesum. Sourh Carolin&2940:S-2106 
Mr. Bill Hiets 
SUPSHIP-POlISZDDUrh DeIAcbmeIU 

Report D_ July 01. 1996 

SompieID : SPORTOO82·2 

Parameler 

Barium 
Cadmium 
Cbromium 
Lad 
Se1miwD 

General Chemistry 

QuaUller 

J 

"'<>101 Roc. Peao. HydJocarbons 

Result 

27900 
81.4 

28300 
65900 

861 

The following prep procedures .. en porto""",,, 
OCIMS B .. oINeuni ColllpOUJldl 
Mawry 
TRACE 

C4mmeDISI 

DL 

3.28 
4.80 
29.5 

".9 
70.8 

10.0 

A dilulian was required for Voillile Orgllllics due to a high conceountioD of 
hydrocarbons. A dilulion was requirecl for ExlrlClabie Orgllllics due to a 
high concauraIion of targel compounds aDd maJrix inleriereaca. 

As a resull. !he deIection 1imirs are elevoted. 

RL VailS 

Soo II&IkI 
2SO u&/ki 
soo u&/ki 
2SO u&/ki 
2SO u&/ki 

SO.o m&/ki 

Surrogate Recove., Tilt Percent" ,,"epUbl. LImIts 

2.F!uorobipbenyl M610 0.00" (30.0. 115.) 
N'JII'Oborw:nc-dS M610 0.00" (23.0 • 120.) 
1>-Terphenyl-d14 M610 0.00" (373 - 128.) 
BromotJuorobenzmo BTEX-8260 96.8 ,,9.7 • 159.) 
DibromofiuoromerhoDo BTEX-8260 ft* , (74.0· 128.) ,~"" 
Tolu0ne-d8 BTEX-8260 96.4 (S3.4 • 163.) 
BromotJuorobenzmo NAP-8260 96.8 "9.7. 159.) 
o.'bromofluoromerhlne NAP-8260 95.6 (74.0 • 128.) 
Tolumo-dS . NAP-8260 96.4 ,,3.4. 163.) 

DF 

1.0 
1.0 
1.0 
1.0 
1.0 

1.0 

Pase 2of4 

Analyst Date Time BalCh ~ 

NRM 0612.7/96 2120 86447 3 

.lEN 0612.6196 1200 86423 4 

GWL 06I2.S/96 1630 86390 5 
RM1 0612.S/96 1500 86352 6 
FGD 0612.6196 1500 86447 7 

POBox 30712. CharlesIOll. SC 29417. (803) 556-8171· Fu (803) 766-1178 
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GENERAL ENGINEERING LABORATORIES 

Conuct: 
""'jcct De.mption: 

cc: NPWCOOl96 

,Weeting toda;"'s needs with a vision/or tomorrow. 

CERTIFICATE OF ANALYSIS 

Supenisar of Ship Building &; Conversion 
SUPSHIP-Ponsmouth Detacluneru-£nv_ 
1899 North Hobson Ave. 
Nonb Charleston, South Carolina 294O!i-2106 
Mr_ Bill Him 
SUPSHIP-Ponsmouth Detacluneru 

Report Date: July 01. 1996 

SampleID : SPORTOO82-2 

M=Metbod 

MI 
M2 
M3 
M4 
M5 
M6 
'47 

No_ 

The qualifiers in this tepOrt are defmed u foUows: 

Melbod-Doscrlptloa 

EPA 8260 
EPA 8270 
EPA60IOA 
EPA 9071 
EPA35SO 
EPA 7471 
EPA3OS0 

1 indicaJea presenc:e of ana1yte .. & ~ I ... than the reportin& limit (RL) and greate< thm the detection limit (DL). 
U indicates that the ana1y", oru not detected .. a oonce.uration greater thm th& detection limiL 
• indi<:a .. that a quality oontrDl anaIyte =:overy is outside of specified accep<ance criIcria. 

GEL Laboratory Cert1l\cadoas EPI Laboratory Cerdtlcatloas 

AL-41040 
CA-2089 
DE-SCOI2 
ME-SCOI2 
NC-233 
RI - 135 
TN -02934 

AZ- AZOSI4 
cr-PH-OI69 
FL - E87156187294 
MS -10120 
NY -11501 
SC -10120 
l1I' - £-251 

AL-41OS0 
CA - 1-11123J20S6 
FL - E874721874S8 
NY -11502 
SC-I0S82 
l1I' - £-227 
WA-C22!! 

AZ - ... 20'14 
cr-PH-0175 
MS -29417 
RI -138 
TN -02934 
VA-00111 
NJ -79002 

POBox 30712' Charleston.. SC 29417. (803) 556-8171 • Fax (803) 766-1178 -

Page 30f4 
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GENERAL ENGINEERING LABORATORIES 

Comaa: 
Project Description: 

cc: NPWCOO196 

Meering roday's needs lVirh a vision for romorrolV. 

CERTIFICATE OF ANALYSIS 

SuporviJor of Ship Building'" Conveniarl 
SUPSHIP-Ponsmoulh DelAChmenl-Env. 
1899 Nonh Hobson Ave. 
Nanh Cbarlesron. SouIh Carolina 2940S-2106 
Mr. Bin Him 
SUPSHIP-Portsmoulh Dew:Juneat 

Repon Date: July 01. 1996 

SamplelD : SPORTOO82-2 

GEL Laboratory CertillcatlotlS . 

VA -00151 WA-C1ZJ 
WI - 999881790 

nus data report has been prepared and reviewed 
in >C<Drdaru:e wilh General Engineering Laborarories 
.taD<tard operating pro=Iures_ Pkose direct 

EPI Laboratory Certillcatioas 

PA- 68-485 

1Uestions 10 your Project Manager. K.um Blakeuey at (803) 769-1386_ 

WV-235 

"96064IJl.42. POBox 30712.- Charleston. SC 29417 - (803) SS6-8171 - Fax (803) 766-1178 -

Page 40f4 
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GENERAL ENGINEERING LABORATORIES 
l'deeting today'J needs with a ,,'ision for tomorrow. 

CERTIFICATE OF ANALYSIS 

Supervisor of Ship Building &; CODversion 
SUPSHIP·Porumoulh Dew:hmeru·Eav. 
1899 Nonh Hobsoa Ave. 

Con!occ 
Projecl Descriptiou: 

Nonb CharleslOll, Soulh Caro1iaa 29405·2106 
Mr. Bill Hiers 
SUPSHIP-Ponsmowh Detachmpnt 

cc:NPWCOOI96 

Parameter 

Volatile OI'pDb 
'£1'·4ilUM 

SampleID 
LabID 

Dale Collecud 
Dale Received 
Priority 
Colleclor 

QuaJl/Ier Result 

~ U am 
£lhylbcnune U am 
Toluene U 0.00 
Xylenes (TOT ALl U 0.00 
Nophth&lene U 26.5 

Estractable OI'pDb 
Poi'jlUl&'-r Aromatic HydrocQl'bon.r. /6 ilUM 

~ U 0.00 
A=aphlhylcne U 0.00 
AnIIncena U 0.00 
B<nZD( a)anlhnceae U 0.00 
B<nZD( a)pyroae U 0.00 
B<nZD(blfluoraruhoaa U am 
B<nZD(ghi)pcry1ezle U om 
B<nZD(k)fluotalllheae U om 
Chry- U 0.00 
Dibem.o(a.h)aDlhncene U om 
FIuorIlllheae 1 51.0 
FIucrene U am 
lndaIII(l.2.3-c,d~ U 0.00 
NIpbIhaleDe U am 
~- U am 
Pyrma U om 

MetaJa Anal,. 
'f......." 9.13 
Iv. 1 3.66 

ADoaiA: 416 

Report Date: July 02. 1996 

: SPORT0082·3 
: 9606402.03 
:OmundH20 
: 06/20,96 

: 06121196 
: Rowiae 
: ClieIu 

DL 

so.o 
50.0 
SO.O 
50.0 
50.0 

50.0 
50.0 
50.0 
50.0 
SO.o 
50.0 
50.0 
SO.O 
50.0 , 
50.0 
50.0 
50.0 
SO.!! 
SO.o 
50.0 
SO.o 

0.0148 
2.49 
1.86 

RL UDitl 

100 ug/l 
100 ug/l 
100 ug/l 
100 ug/l 
100 ug/l 

100 ug/l 
100 ug/l 
100 ug/l 
100 ug!l 
100 ug/l 
100 ug/l 
100 ug/l 
100 ug/l 
100 ug/l 
100 ug/l 
100 ug/l 
100 ug/l 
100 ugl! 
100 ug/l 
100 ug/l 
100 ug/l 

O.soo ug/l 
10.0 ug/l 
10.0 ug/l 

Page lof4 

DF ADalyst Date Time !!."'h M 

so. nn. 06f27fJ6 1601 86429 1 
so. 
so. 
so. 
so. 

10. BOO 06f2SfJ6 1607 8629S 2 
10. 
10. 
10. 
10. 
10. 
10. 
10. 
10. 
10. 
10. 
10. 
10. 
10. 
10. 
10. 

1.0 DVW 06f2.SfJ6 1117 863SO N 
1.0 NRM 06f2.8.96 0213 86385 3 
1.0 

mum 111m 
POBox 30712' CharleslOll. SC 29417· (803) SS6-8171 • Fax (803) 766-1178 '9606402.()3. -- .. 
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GENERAL ENGINEERING LABORATORIES 

Meeting today's needs with a \';s;on for tomorrow. 

CERTIFICATE OF ANALYSIS 

C1iem: 

CoIlloCl: 
Project De.scriptian: 

a:: NPWCoo196 

Supervisor of Ship Building'" ConversilllL 
SUPSHIP-PorumoUlh Detaclunall-Env. 
1899 North Hobson Ave. 
North CharleslOll. Soulh Carolina 294(1$-2106 
Mr. BiB Hicno 
SUPSHIP-Ponsmoulh Detachm"'l 

Report Date: July 02. 1996 

SampleID : SPORT0082-3 

Parameter 

Barium 
Cadmium 
Cbromiwn 

Lead 
Seianium 

General Chemlslry 

Qualll\er 

--,w Roc. PetrO. Hydrocarbons 

Result 

1050 
15.4 
475 

3640 
11.4 

253 

The roUowIDg prep procedures .. ere performed: 
GClMS Base/Newral Compounds 
MOR:UI)' 
TRACE 

Comments: 

DL 

0.0663 
0.0970 
0.596 

1.13 
1.43 

2.00 

A dilution was required for Volatile OrglDics due to • high conce:no:atian 

ofhydrocorbons. A diluaon was required for ExtrJaable OrglDico due to 
mazrix iDlafer.:ncc. 
,.~ !. !est.!lt. fM. detec!'icm ~ are elcvaud.. 

RL Units 

10.0 ug/l 
S.OO ug/l 
10.0 ug/l 
S.OO ug/l 
S.OO ug/l 

2.00 mg/l 

SlU'I'Opte Roconry Tilt Percent" A~tabl. LImIts 

2-F1uorobiphenyl M610 0.000 (43.0. lOS.) . 
N"lD'Obenzen'HiS M610 0.000 (35.0 • 111.) 
p'T"'1'N:nyl-d14 M610 0.000 (33.0. 125.) 
BromoOuorol>enuDe BTEX-8260 89.2 (SO.O. 121.) 
0ibr0m00u0r0me1hca BTEX-8260 122. (61.7. 135.) 
Toluene-dS BTEX-8260 YU (16.8 " 122.) 
BromoOuorobenu::De NAP-8260 89.2 (80.0. 121.) 
Dibromofluaromerb ... NAP-8260 122. (67.7 • 135.) 
Toluene-d8 NAP-8260 92.2 (16.8. 122.) 

DF 

1.0 
1_0 
1_0 
1.0 
1.0 

1.0 

Pase 2of4 

Analyst Date Time Batch M 

NRM 06128196 0213 86385 3 

lEN 06,Q.4196 1025 86317 4 

TNF 06i24I96 1000 86295 5 
RMI 06i24I96 1500 86350 6 
FOD 06(26,<)6 1300 86385 7 

POBox 30712. Charleston_ SC 29417' (803) S56-8111 • Fax (S03) 166-1178 
• Jrf/r. _ 
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GENERAL ENGINEERING LABORATORIES 

C_ 
Projec, Description: 

cc: NPWCOOl96 

Meeting today 's needs with a \·jsion for tomorrow. 

CERTIFICATE OF ANALYSIS 

Supervisor of Ship Building" Convonioa 
SUPSHIP-Ponsmouth Deuclune:lll-Cnv_ 
1899 Nonh Hobson Ave-
North Charlesum. South Carolina 2940S-2106 
Mr. Bill Him 
SUPSHIP-PolUmOuth DeucIune:III 

Repon Dale! July02.I996 

SampleID : SPORT0082-3 

M=Metbod 

MI 
M2 
M3 
M4 
MS 
M6 . ., 

NollOl: 
11Ie qualiJi ... in this report are definecl as roUaws: 

Metbod-DescripdoD 

EPA 8260 
EPA 8270 
EPA60IOA 
EPA9070A 

EPA 3510 
EPA 7470 
EPA300s 

J indicaJes presence of anaIyte at • conce:nlnlion I ... thaD the reporting limit (RL) and greater than the de..,lioo limit (DL)_ 

U indica<eo that the anaIyte was no, de"",ted at • concenlnlion greater than the detclioo Umit. 
• indicaIe that a quality control anaIyte recovery is outside of speciflOd occepcaru:c c:riuriL 

GEL Laboratory CertltlcallODS 

AL-41040 
CA-2089 
DB -SCOI2 
M1!-SCOI2 
NC-233 
RI-13S 
TN -02934 

AZ-AZOSI4 
cr- PH-OI69 

FL - 1!871S6!17294 
MS -10120 

NY -11501 
SC -10120 
lIT -1!-2S1 

EPI Laboratory Cen1IIcadoas 

Al-- 41OS0 

CA - I-I02312DS6 
FL - £87472J87458 
NY-115D1 
SC -10582 
lIT -1!-227 
WA-C225 

,..z - P.!!5 14 

cr-PH-0175 
MS -29417 
RI -138 
TN -02934 
VA-ODIIl 
NJ -79OD'l 

PO Boll 30712· Charleston. SC 29417· (803) 556-8171· FlIlI (803) 766-1178 

P ... 30f4 
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GENERAL ENGINEERING LABORATORIES 

C1iau: 

CODtaI:C 

Project Description: 

c:c: NPWCoo196 

l\1eeting today's needs with a rision for tomorrow. 

CERTIFICATE OF ANALYSIS 

Supervisor of Ship Building &: Conversian 
SUPSHIP-Ponsmou!h Dellcluncnt-Env. 
1899 NOM Hobson Ave. 
N_ CharleslDll. South Carolina ~-21 06 
Mr. Bill HieD 
SUPSIDP -Ponsmouth Detacbment 

Report Dare: July 02, 1996 

SampleID : SPORT00&2-3 

GEL Laboratory Certlnc:atloDS 

VA -00151 WA-C2ZJ 
WI - 999887790 

This data repon has been prepared and reviewecl 
in accordance with Gcnerol EngiMering LaboralOri .. 
sW><lanl operating prc:ceclurcs. Pi .... direct 

£PI Laboratory Certlftcat!oDS 

PA-68-48S 

"questions to your Project Manager. K.aren Blakoney at (803) 769-7386. 

--

WV -235 

POBox 30711- CharleslDII. SC 29417 - (803) 556-8171 - Fax (803)766-1178 -

Page 40f4 
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.~J?r~ 

CHAIN OF CUSTODY RECORD 
POl!c--1- of I '1(;;()~~ -
Clienl NumeiFacililY Na"", SAMI, . NAI. SIS HI( IIN~1l ~L U~ I, .. "UIL\ "h'a "., ....... ,,,,'Ilk' 11111 ~lIIlkl, III' Ilk'UII~I\ 

!5poRrCtND£rt!H"ASH ::I I l: I I I I I I I I 

t > ~ 
" it 1 ~ t - t ~ Collecle~ bylCompany ~ '. ~ "'s ~ ~-i. 

5Po~':f ENII pe;r e..)JlIs y i i :l7~ ! l~~~· . ~ ~ . ~-1:t:' 
• U 1 1~ ~i ~ .1~ il-.5.5·· • E .. ~ 

:1. .. :li:~ '" 1: u" i ~ .. ! h~~~ SAMPLE ID IDA TE TIME ~ ~ C) at: 0 .. OZ :z:,. .. ~5! t.1 c: • z ~~ oC 

01 .s IMTOOi"2-1 &/zt/l, /500 ~ '/. X X X 
5 Pl'ltlTl'l~2 . ., fs,/zuhb /500 ~~ Ix X X X 

~8 X X X ~ 
Ol 
0) 5fMTOOli'"z -3 i.,koilb 

,,40116 
/5DO 1-, 

15FbRTOO~Z-Y .~ 15ol) IX 3 X 
.- ---. 

. 

~T;: 7Z' .. L ~ ':'~/k~!$ Rcal7J: r(./l&A4- t. RrubW~;1'--t. tJ;ft~ 
~bb&':JJ t~l-- ,{/i/tfg W~ ~"IQpj};yLl L.J . ;iitql/~.R.m"kS: 
Whit lample -colleCilor Yellow = me Pink = w·ilh report 

-- '''-J' 
GCllcnl1 Engin..:el"illg. I .l'ies. I'm:. .:. 

• 2tHO SIIVilgC 1{lIiltl 

Chotricshlll. SUIIlII Cil. 
p.o. nOlA 311712 

.2'1.11-1 I ~-.t 

• 
('11;ll"Ic:,IIIII, Snlllh ('itl olillil 2'}.I 17 

t'..cI· '" "111 11 ... · ... 'u·, 1"ill.h""I,· IIh"II~1 
.. '.u'~'I,· .... " hll~lI'd .IU,II,~ 11I'-''''ft,,1 

C.c..L ZIQ57 
, 

Remulrks 

1I5F- /23 -l-lSoi / · , 
Usr-/Z3 -t=.LSol I · I 

LIST -/23 - /-·3 r; kJ .z.. 
liST - JZ~-ITi?;i'Bh!VJ( .3 

--
" . 

-
TIme: 

Tf~P &J.-l~u1 
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Attachment ill 

Certificate of Dis po sa! (tan_k) 
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UST Certificate of Disposal 
CONTRACTOR 

Supervisor of Shipbuilding, Conversion and Repair, USN 
Portsmouth, VA 
Environmental Detachment Charleston 
1899 North Hobson Avenue 
North Charleston 29405-2106 

Telephone (803) 743-6482 

TANK 10 & LOCATION 

UST 123-1; Bldg 123, Naval Base Charleston, N. Charleston, SC 

DISPOSAL LOCATION 

Bldg. 1601 Tank Cleaning 
& Disposal Area 
Charleston Naval Complex 

TYPE OF TANK 

Waste oil 

CLEANING/DISPOSAL METHOD 

SIZE (GAL) 

1,000 gal. 

The tank was cut open on both ends, cleaned with a steam cleaner, cut 
into sections, and disposed of as recyclable scrap metal. 

DISPOSAL CERTIFICATION 

I certify that the above tank has been properly cleaned and disposed of as 
recyciabie scrap metaL 

....lo.o::a1!~~=JItE::£~:.a..... . .l£...-_I 10-'; - 9,k 
(Name) (Date) 



u... I -\Ci:::S-l '::I'::Its J.1!l O::::>..J rr<UI'1 ou 
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~o~i:. ~'" 
17 July 1998 

Z600 Bull Street 
Columhia, ~ 2<)201.1708 

OOMMISSIOJo/BR: 
Dougl .. E- Bryllllt 

BOARD: 
Jolin It Bumu 
Chairman 

IViUlam M. Hull, Jr, MD 
V\I:c ClWrman 

RoprLc .... J. 
Sec..wy 

Mort B.Kan 

Cyndi C. Masaller 

Brim K. Smilh 

Department of the Navy 
Southern Division NFEC 
P.O. Bolt 190010 
North Charleston, SC 29419.9010 
Attn: Mr. Gabriel M8gw0od 

Re; Aboyegro1J.9,~~t9~!I~ A"s~ssw-~t Repof!Aated 1 J~e 1998 
AST 1909 (Sjte Identification #' Oi~) a ~~ (_) . 
Charleston Naval Complex/Charleston N~val Base 
Charleston, SC 
Charleston County 

Dear Mr. Magwood: 

l'he author has· completed. technical review of the referenced. docunlent. As S'"..lbrr.itted, t.1te report 
provides a narrative describing closure activities and analytical results of environmental sampling 
to determine ifrelea.~ have occurred a.~ a re.~lIltlnfoperation of the referenced vessel and/or 
associated piping system. The analytical results provided indicate reportable concentrations of 
P AH compounds were detected in soil grab samRles obtained proltimal to the AST foundation. 
The reported concentrations are below levels prOSlosed in the SCAl' (Soil Corrective Action 
Pian, amended July 1997). It should be noted thaI. although sample results for SPORT 0616-2 
were reported , ... ; 'RDI. (helow detection limits) tHe detection limit for this sample was elevated 
due to matrix interference. As noted in previous 4orrespondence (Bristol to Arney, 2 September 
1997), when contaminant concentrations are repvrted as zero (0) or BDL it will be assumed that 
the chemical constituent is equal to the elevated "Iltection limit. With this consideration, the 

". "~="'ea ~n;;..,'t~""n""·iinn~a;-rii---·-'~·-'·""'-··-"'''--·--~2'- ·-,."· .. ·S~.b .. (S=. 1"='= .. ~t''''U ........ _ ... __ .. -___ -rr- _____ ~- exceeu fev~ propos~ Iii we "'l'U'" Ul:l1..,.UU~-uve 

Action Plan amended July 1997) for the Charlestiln Naval Complex and appear to indicat.e that 
additional endeavors fOr remedial actions and corttaminant characterization are warranted at the 
referenced site. In this regard, assessment/correct"ve action activities proposed in the Tank 
Management Plan (dated October 1996) should * implemented in an appropriate and timely 
manner. Employed activities should be technicaUv sufficient and reasonable to determine the 
extent and severity of suspected contamination. ~ease be reminded that groundwater sampling, 
if necessaty, will require construction of sampli%t points and will need to be submitted for prior 
review and approval, as appropriate. . 

Further, app~priate consideration to the destructon and removal of the concrete piping trench 
should be incorporated with the above requestco ;,.,ork. 

SOUTH CAROLINA DEPARTMENT OF HEALTH "NO ENVIRONMBNTAL CONTROL 



OCT-08-1998 10:56 FRDM IU 

Charleston Naval Complex/Charleston Naval Base 
17 July 1998 . 
page 2 

Should youbave any questions please contact me at (803) 734-5328. , 

.. " 

". 

cc: Trident District EQC 

.. ," .- .. - .. ' -. , .... ,~.' ...... . 



.OCI-Ic:II::j-1':J':jl:j 11O;:>to rKUl1 IU 

.r-.. 

21 July 1998 
600 Bull Street 
.:Olumbia. SC mOl-1708 

:OMMlS5IONER: 
"",&1 .. E. BI)' .. I 

IOAlUl: 
ohnH.B..mu 
::hainDaIl 

llilliam M. HulL k. )II) 
r .... ClIIimwI 

Department oftbe Navy 
Southern Division NFEC 
P.O. Box 190010 
North ChariertOll, sC 29419·9010 
Attn: Mr. Gabriel Magwood 

. . .. Re:.. .. _SCDlJEC:C~ndence..date.cU7.11I.~.ll29..&... . 
~·~""~"nn ".,:._ fil ,,;"'-." . "',01""") "' .. 'Y 1:.~:"U7 '\.,..,. ..... .... en .... ~~!on ~ U'71~', 

diBrieston NiiVai COmpleX/Charleston ~al :sase 
. Charleston, SC 
Charleston cOunty 

Dear Mr. Magwood: 

Please note that the Site lc1entifieation number as~igned this site had been inadvertently omitted 
from the referenced document. The AST 3909 project will be tracked under Site Identification 
# 01093. The author apologizes for any inconverience this omission may have caused. 

Should you have any questions please contact mil at (803) 734-5328. 

S~.N2.1f) 
Paul L. B~0ydrogeologist 
Groundwater Quality Section 
Bureau of Water 

cc; Tridern District EQC 

SOUTH CAROLINA DEPARTMENT OF HEALTH AND ENVIRONMENTAL CONTROL 
TOTI'lL P.1S 
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736"/0 7RP/f ,.J",.", 11-1"1 
Aboveground Storage Tank (AST) Assessment Report 

II Submit Completed Fonn to: 
SCDHEC 
2600 Bull Street 

il 
Date Received 

Columbia, South Carolina 29201 
State Use Only Telephone (803) 734-5331 

I. OWNERSHIP OF AST(S) 

Agency/Owner: Southern Division, Naval Facilities Engineering Command, Caretaker Site 
Office 

Mailing Address: P.O. Box 190010 

Cit-v: 
« 

,,. "'01 I • 
1~. LnaneSl0n State: SC Zip Code: 29419-9010 

Area Code: 843 Telephone Number: 743-9985 Contact Person: Henry N. Shepard II, P. E. 

II. SITE IDENTIFICATION AND LOCATION 

II Site I.D. #: Unregulated 
b 

Facilitv Name: Charleston Naval Base Complex, AST 3909 

Street Address: Dyess A venue 

City: North Charleston, 29405-2413 County: Charleston 

III. CLOSURE INFORMATION 

Closure Started: 5 Jan 1998 Closure Completed: 6 Feb 1998 

Number ofASTs Closed' 
N/A SPORTENVDETCHASN 
Consultant AST Removal Contractor 

IV. CERTIFICATION (Read and Sign after completing entire submittal) 

! ~ do..:!:! h;-.-:: ;;:::--=-=l!y ~ .. Tm.:l .. ';:; .... (...-.. liii' ... --.:. m;; liifUrmauon s.,gmmlllli in mil ... 1i aii ..,.;htd oocumerllS; and mill based on my Inquiry of !hose IndiViduals responsible for 
obraIruns dus In{OO'lJlDOn, I bel~ Ihillhe submitted inf'onNaon is~. KalI"UC mel compIeIe. 

II 



v. AST iNFORMA nON 
3909 Tank 2 Tank 3 Tank 4 Tank 5 

Fuel oil 
A. Product .................................................. . 

B. Capacity ................................................. . 
200.000 gal. 

c. Age ........................................................ . 
1964 

D. Construction Material.. ......................... . Steel 

1::' l\A ........ tJ.../V."n_ ...... +'T ..... + , T ........ Unk. .... .iV.lV.l.lU.lI J. ~a.1 VI. La..:JoL u;:,~ ••••••••.•••••••••.••..• 

F. Spill Prevention Equipment yIN ....... N 

G. Overfill Prevention Equipment yIN .... N 

H. Method of Closure Removed/Filled .. R 

I. Visible Corrosion or Pitting yIN ....... 

1. Visible Holes yIN .............................. . 

L. Method of disposal for any ASTs removed. 

AST 3909 was cleaned with a steam cleaner. cut into sections, and recycled as scrap 
metal. (See Attachment Ill.) 

M. Method of disposal for any liquid petroleum. sludges. or waste waters removed from the 
ASTs. 

All residual fuel oil, waste water, and sludge that could be pumped were recycled. 

All sludge that was too thick to be pumped was characterized and found to be non
hazardous. This was disposed of as non-regulated sludge waste. (See Attachment III.) 

I 

If any corrosion. nittin!!. or holes were observed. describe the location and extent for each 
" 'J. -.." - - - . 

AST. 

AST 3909 was in good condition. Only minor patches of corrosion were present. No 
pitting or holes were found. 



--

VI. PIPING INFORMATION 

3909 Irank 2 Tank Tank Tank Tank 6 

A. Construction Material ........................... . 
Steel 

B. Distance from AST to Dispenser .......... ~. 
160' 

C. Number of Dispensers ......................... . 
1 
see history 

D. TypeofSystemP/S .............................. . S 

E. Was Piping Removed yIN ................... . y 

F. Visible Corrosion or Pining yIN .......... . Y 

G. Visible Holes yIN ................................ . N 

H. Age ....................................................... . 1964 

I. If any corrosion, pining, or holes were 
observed, describe the location and extent for each line. 

The steel supply and return piping for AST 3909 was protected by a 10" steel conduit 
which ran through a concrete pipe trench with removable covers. 

The piping was corroded throughout its length, but severely corroded where it entered 
Building 123, where it was unprotected and covered with an oily film. Oily sludge was 
found inside the steel conduit (see photos), but its source was not determined. 

VII. BRIEF SITE DESCRIPTION AND HISTORY 

II 

AST 3909 was constructed on site in 1964 to supply fuel oil to the boilers of auxiliary 
boiler house Building 123. The tank sat on a concrete foundation filled with 
approximately 18" of sand. The sand served as a soft pad for the tank bottom. Some 
sand pads on other tanks were found to be oil impregnated. Samples SPORT 0590-1 & 2 
and SPORT 0599-2 & 3 were taken to determine if AST 3909's sand pad was oil 
impregnated and if it had to be disposed of as petroleum contaminated waste. Although 
the total petroleum hydrocarbon results were elevated, it appears that the sand was not 
impregnated and a release did not occur; therefore, the sand was left in place. 



VIII. SITE CONDITIONS 

Yes l'.J'o Unk 

A. 

B. 

Were any petroleum-stained or contaminated soils found 
near the AST? 

Were any petroleum odors detected? 

If yes, indicate location on site map and describe the odor (strong, mii[" 
etc.) 

IX. SAMPLE INFORM A TION 

S.C.D.H.E.C. Lab Certification Number 10120 

x 

Sample # Location Sample Type Depth" Daterrime of Collected 
(Soil/Water) Collection By 

SPORT AST foundation Soil 18" 21 Jan 98 W. 
0590-1 0845 Nesbit 

SPORT AST foundation Soil 18" 21 Jan 98 W. 
0590·2 0930 Nesbit 

SPORT Pipe trench Soil 2' II Feb 98 W. 
0599·2 & 0940 Nesbit 
0612·1 See Note I. 

SPORT AST foundation Soil 18" II Feb 98 W. 
0599-3 1005 Nesbit 

SPORT AST foundation Soil 18" II Feb 98 W. 
0599-4 1025 Nesbit 

SPORT Adjacent to tank. Soil 2' 9 Mar 98 W. 
0616·2 0950 Nesbit 

SPORT Adjacent to tank !';oil ~ 9 Mar 98 W. 
0616-3 1025 Nesbit 

SPORT Adjacent to tank. Soil 2' 9 Mar 98 W. 

II 0616-4 
II II II 

\\1059 \\ Nesbit 

Note I: SPORT 0612-1 is a TCLIP metals test that was added to SPORT 0599-2. 

x 

OVA# 

8.1 ppm 

7.8 ppm 

Not 
Taken 

Not 
Taken 

Not 
Taken 

o ppm 

o ppm 

o ppm 

II ~ 



- . 
X. SAMPLING METHODOLOGY 

Provide a detaiied description of the methods used to collect and store (preserve) the 
samples. 

After the removal of AST 3909 and its associated piping, soil samples were taken. 
Sampling was performed in accordance with SC DHEC R.61-92 Part 280 and SC DHEC UST 
Assessment Guidelines. 

Sample jars were prepared by the testing laboratory. The grab method was utilized to fill 
the sample containers leaving as little head space as possible and immediately capped. Samples 
were taken at strategic locations to characterize the site. 

The samples were marked~ !ogged~ and iIr.u'Uediately placed in sfuuple coolers packed with 
ice to maintain an approximate temperature of 4 0 C. Tools were thoroughly cleaned and 
decontaminated with organic-free soap and water after each sample. 

The samples remained in the custody ofSPORTENVDETCHASN until they were 
transferred to General Engineering Laboratories for analysis as documented in the attached 
Chain-of-Custody Record. 



.r 

XI. RECEPTORS 

A. Are there any lakes, ponds, streams, or wetlands located within 1000 feet 
of the AST system? 

Yes No 

ICooper R. - 144'1 X 
If yes, indicate type of receptor. distance. and direction on site map. 

B. Are there any public, private, or irrigation water supply wells within 1000 
feet of the AST system? 

If yes. indicate type of welL {H~tAnce~ and direction on site mao. 

C. Are there any underground structures (e.g., basements) located within 100 
feet of the AST system? 

Ifves. indicate the tvpe of structure. distance. and direction on site map. 

D. Are there any underground utilities (e.g., telephone, electricity, gas, water 
sewer. storm drain) located within 100 feet of the AST system that could 
potentially come in contact with the contamination? 

If yes, indicate the type of utility, distance, and direction on the site map. 
Istorm drain] 

x 

X 

x 



Attachment I 
SITE MAP 

You must supply a scaled site map. It should include all buildings, road names, utilities, tank 
and pump island locations, sample locations, extent of excavation, and any other pertinent 
information. 

Site Maps 1, 2, and 3 
Photographs I - 6 
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3909 

SPORTENVDETCHASN 
] 899 North HobBon Ave. 

North Charleslon. SC 29405-2]06 
Ph. (803) 743-6777 

Site Map 1 

GRAPHIC SCALE 
AST 3909 

Charleston Naval Base 
Charleston. SC 

DWG DATE: 28 APR 98 DWG NAME: AS; 3909_' 
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LEGEND '\ 
S.S. S( SAMPLE\ 
_----0.. J -

&l 

" (CE ME NLEAQ) 

o q 

• 
.(J 

o " 

144' J' 
MONITORING lo,UL D 

NBCG-SOle -~ 
,\ST 3909 @ COOPER RIVER 

MONITORING WELL D 
NBCG-501B -~- ~/'\ 

SEE DETAil "A-A" 

S. S. SPORT C>599- 2 
& 5.5. SPORT 0612-1, 
LACK /GRAY WET SOIL,,",, 

""'~/ \~ 
10" CONDUIT, 4- f.O. 5UI'PL Y 
& 2-1/2" r.o. RETURN PIPES 
CONTINUED ON DRAWING NO 

AST 3903_3 

MONiTORING WELL .-() 
NBCG-SOIA ~ -

STRONG OD.~ 
~~~?i3'-/ 
~ 

'"" '7 '" 
PIPE VAULT 

''"') or r ~ i~~~A(~I~GTACN:BlE 

~
."" 

" ( ", ~.> 
" " 2-1/2" FUEl 

OIL RETURN \ '\o-.. y;~ FUEL OIL TANK 
INDICATING CABLE \ ( .-c./ 

10" CONDUiT \ 7 
4" FUEL OIL_ 

SUPPLY 

"A-A" 

18' 0 18' 

_. o~~ 

f3LDG. 12.3 

SPORTENVDETCHASN 
1899 North Hobson Ave. 

North Chao·lesion. SC 
2940l;-2106 

GRAPHIC SCALE 

Site Map 2 
AST 3909 

Charleston Naval Base 
Charleston, SC 

Pr (603) 743-6777 
/- ,.OWG OA TE: 30 APR 98 I OWG NAME: A, 09_2 
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3909 @ COOPER RIVER 144' 

FENCE-----'...." 

S.S SPORT 0616-4, 
DARK BROWN SOIL. 

NO ODOR (FlO - 0.0 ppm) 

S. S SPORT 0590- 2. 
I Ii"":UT T"~I c:.-f'lil 
.... 'V'1 ,. • ,...,. ... ..... , .... 

NO ODOR (FID =7.8 ppm) 

S.S SPORT 0599-4. 
LIGHT TAN SANDY SOIL. 

NO ODOR 

CONCRETE BERM •• --.... 
9'-6" HIGH 

, 
" , , S. S SPORT 0590-1, 

LIGHT TAN SOIL. 

10" CONDUIT. 4" F.O. SUPPLY 
& 2-1/2" F. O. RETURN PIPES 
CONTINUED ON DRAWING NO. 

AST 3909_2 

LEGEND 

S. S. - SOIL SAMPLE 

o 

" " , , 

\ 
\ 

I 
I 

I 

\ 
\ 

\ 
I 
I 
I 

I 

I 

NO ODOR (flO = 8.1 ppm) 

S. S SPORT 0599- 3. 
LIGHT TAN SANDY SOIL. "'" 

NO ODOR ../" \ 

'- __ ~ _/;~/SPORT 0616-3. \-~ DARK BROWN SOIL. 

L 
NO ODOR (FlO - 0.0 ppm) 

\.- 6" STEEL PIPE & VALVE 

FORMER AST 3909 

150' 

TORM DRAIN 

SPORTENVDETCHASN 
1699 Norlh Hobson Ave. 

Norlh Charleslon. SC 29405-2106 
Ph. (603) 743-6777 

Site Map 3 
AST 3909 

Charleston Naval Base 
Charleston. SC 

GRAPHIC SCALE DWG DATE: 30 APR 98 DWe NAME: AST 3909_3 



· . AST 3909 

.-

prior to cutting. 

Photo 2: The last stages of the dismantling operation for the tank. 
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AST 3909 
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. \ 

.... -~ 
Photo 5: Close-up of AST 3909 pipe trench arrangement. 

Photo 6: Pipe trench after removal of piping. 



Attachment II 
ANALYTICAL RESULTS 

You must submit the laboratory report and chain-of-custody form for the samples. These 
samples must be analyzed by a South Carolina certified laboratory. 

Certified Analytical Results 
Chain-of-Custody 



Client: 

GENERAL ENGINEERING LABORATORIES 
Meeting today's needs with a lli.slon for tomorrow. 

Supervisor of Ship Builciing & CODvonion 

SUPSHIP-Ponsmouth Delacrunent-Env. 
1899 NOM Hobson Ave. 

ConIaCC 

Project Description: 

North Charleston, South Carolina 29405-2106 
Mr. Bill Hiers 
5UPSHIP-Ponsmouth Delachm= 

a:: NPWCoo197 

Sample ID 
LabID 
Mllrix 
Date Collected 
Date Received 
PrioriI)' 
Collector 

Report Date: February 03,1998 

: SPORT0590-1 
: 9801495-<)1 
: Soil 
: 01121i98 
: 01i21J98 
: Routine 
: Client 

WbonIar7C_ 
STATE GEL EPI 
FI_ a:7j~ El7472117· 
NC m 
SC 10120 111512 
TN 02934 02934 

Page lof2 

Parame"'r QuaIlIIer Result DL OF- Analyst Date Time Batcb M 

V olat11e 0 rgJl ft i~C' 
BTEX -4 iImu 
Benzene 
Erhylbenzene 
Toluene 
Xylene. <TOTAL) 
Naphthalene 

General Cbemistry 
Total Rec. Peuo. Hydrocarbons 

Surrogate Recovery 

Bromofluorobenzene 
Dibromcf1ucrcmeihane 
Toluene-d8 
Bromot1uorobenz.ene 
Dibromofluoromethanc 
Toluene-d8 

M=Metbod 

Ml 
M2 

U 0.00 
U 0.00 
U 0.310 
U 0.00 
U 0.00 

262 

Test 

BTEX-8260 
BTEX-8260 
BTEX-8260 
NAP-8260 
NAP-8260 
NAP-8260 

Percent% 

97.s 
74.0 
107. 
975 
74.0 
107. 

1.00 
1.00 
1.00 
1.00 
1.00 

10.0 

Metbod-DescripCIoIl 

EPA 8260 
EPA9071A 

2.00 ugikg 1.0 

2.00 ugikg 1.0 

2.00 ugikg 1.0 
4.00 ug,lkg 1.0 

2.00 ugikg 1.0 

50.0 mgikg 1.0 

Acceptable Limns 

(53.5 - 154.) 
(63.4 - 136.) 
(72.1 - 137.) 
(53.5 - 154.) 
(63.4 - 136.) 
(72.1 - 137.) 

p a Box 30712' Charleston. SC 29417 • 2040 Savage Roall' 29414 

(803) 556-8 \ 7 \ • Fax (B03) 766-1 \ 78 
-A ~_._"._ 

TCL 01125198 0308 115192 . 

JLP 01!27,<}8 1300 115404 2 

·9801495-<)1· 



Client: 

Contact: 

Project Description: 

"": NPWCOO197 

GENERAL ENGINEERING LABORATORIES 
Meeting todo;/s needs .... ith a "ision for tomorrow. 

Supervisor of Ship Building &; Conversion 
SUPSHIP-Ponsmouth Dew:lurumt-Env. 
1899 NOM Hobson Ave. 

North CharleslDl1. South Carolina 29405-2106 
Mr. Bill HietS 
SUPSHIP-Ponsmouth Detachment 

Repon Date: February 03. 1998 

SampleID : SPORTOS90-1 

\I = M,thod \I,thod-Description 

Nores: 
The qualifiers in this repon are defmed as follows: 

ND indicates that the analyte was not detecled at a concenEraUon greater than the detection limiL 

STAlE 
FL 
N" 
S" 
1N 

GEL 
El7156i1'l294 
m 
10120 
02934 

J indicates presence of analyte at a concentration l~$s LhJln Li}.e reponing li.T.it (RL) a.,.,d gr-...:= t.l...;n tbe detection liiT.i1 (DL). 
U indicates Ihat the ana.lyte was not detected at a concentrllion greater than the cieleCtion limiL 

N"'ndiCaru that a quality control anaIy", recovery is outside of specified acceptance criteriL 

flus data repan has been prepared and reviewed 
in accordance with General Engineering Laboratories 
standard operating procedures. Please direct 
any questions to your Project Manager. Karen Blakeney at (803) 769-7386. 

POBox 30712 • Charleston. SC 29417 • 2040 Savage Road' 29414 

(803) 556-8171' Fax (803) 766-1178 
A "-, ___ ~ 

·9801495~1· 

EPI 

10512 
02934 

Page 2of2 



Client: 

C""""'t: 

GENERAL ENGINEERING LABORATORIES 
,I,feetin~ roday's needs with a 1"lsio" for tomorrow. 

Sup<nisor of Ship Building &; Conversion 
SuPSHIP·Ponstnouth De<aclunent·Env. 
1899 Nonh Hobson Ave. 
North Charleston. South Carolina 29405·2106 
Mr. Bill Him 

Project Description: SUPSHIP·Ponsmouth De<aclunent 

cc: NPWCOOl97 

SampieID 
LabID 
Matrix 
Dale Collected 
Dale Received 
Priority 

Collector 

Repon Dale: February 03. 1998 

: SPORT0590·2 
: 9801495-02 
: Soil 
: 01121198 
: 01121198 
: Routine 
: Client 

La.........."C_ 
STAlE GEL EPI 
F1. EI7IS6i17294 ErI.mt< 
NC 23J 
SC 10120 10512 
nI 02934 02934 

Page lof2 

Parameter QuallIler Result DL RL DF Anaiyst Date Time Batcb M 

Volallle O/'games 

fffEX • 4 " ..... 
Benzene U 
Ethylbenzene U 
Toluene U 
Xylen .. ,Tar A1.) U 
Naphthalene U 

General Chemistry 
Total Roc. Pen-o. Hydrocarbons 

Comments: 

0.00 
0.00 
0.00 
0.00 

0.680 

183 

1.00 
1.00 
1.00 
1.00 
1.00 

10.0 

2.00 ug/kg 1.0 
2.00 ug/kg 1.0 
2.00 ug/kg 1.0 
4.00 ug/kg 1.0 
2.00 ugtkg 1.0 

50.0 mg/kg 1.0 

The surrogate recovery for Dibromofiuoromethane is oulSide of the 
acceplable limits range due 10 matrix interference. 

Surrogate Recovery 

Bromofluorobenzene 
Dibromofluoromethane 
Toluene-d8 
Bromolluorobenzene 
Dibromofluoromethane 
Toluene-<i8 

M" Method 

Ml 

Test Percenr% Acceptable Limits 

BTEX·8260 101. (53.5 . 154.) 

BTEX·8260 20.0· (63.4 - 136.) 
BTEX-8260 111. (72.1 . 137.) 

NAP·8260 101. (53.5 • 154.) 

NAP-8260 20.0· (63.4 • 136.) 
J\J AD O.,..::fl 
•• .--.... -V""uv 111. (72.1 • 137.) 

Melbod.Descnptlon 

EPA 8260 

POBox 30712' CharloslOn. SC 29417 ' 2040 Savage Road' 29414 

(803) 556·8171' Fax (803) 766·1178 
A .. · 

TCL 01125198 0335 115192 

lLP 01127198 1300 115404 2 

·9801495-02· 



Client: 

Contacc 

Projecl Description: 

ce: NPWCOO197 

GENERAL ENGINEERING LABORATORIES 
.\-feeling loday's needs with a \';sionfor romorrow. 

Supervisor of Ship Building & Conversion 
SUPSHIP-PonsmoUlh Delachmenl-Env_ 
1899 NOM Hobson Ave. 
Nonh CharlestoIL Sou<h Carolina 29405-2106 
Mr_ B ill Hiers 
SUPSHIP-Ponsmou<h Delachmenl 

Repon Dale: February 03. 1998 

SampielD : SPORT0590-2 

M=Metbod Metbod-Description 

M2 EPA9071A 

NOles: 
The qualifiers in this report are def'med as follows: 

t .. 'D indicates that the anaiyte was not detected at a concentration greater than the detection limiL 

Uhon!aryC_ 

STATE GEL EPI 
FL EI7156/11294 El74'72Jr. 
SC 233 
sc 
n< 

10120 
02934 

10511 
111934 

Page 2 of 2 

] indic .... presence of analyte al a concentration less <han <he reponing limil (RL) and greater <han <he detection limit (DL). 
1dicates that the analyte was not detected at a concenEration greater than. the detection lirniL 

.tdicates that a quality conDOI analyte recovery is outside of specified acceptance criuma. 

This data ,epan has been prepared and reviewed 
in accordance with General Engineering Laboratories 

standard operating procedures. Please dircct 
any questions to your Project Manager. Karen Blakeney at (803) 769-7386. 

Review By 

POBox 30712' Charleston. SC 29417 • 2040 Savage Road' 29414 

(803) 556-8171' Fax (803) 766-1178 .. ·9801495-02· 



ce: NPWCOO197 

Parameter 

Voialile Orgaaits 
BTEX -4 ilems 
Benzene 
Elhylbenzene 
Toluene 
Xylones (far AL) 
Naphthalene 

Surrogate Reco...,ry 

Bmmofluorobenzene 
Dibromofluoromethane 
T oiuene-<l8 
Bromofluorobenzene 
Dibromotluoromethane 
T oluene-<l8 

M = Metbod 

MI 

GENERAL ENGINEERING LABORATORIES 
Meeting loda.'(s needs with Q \'ision jo,. tomorrow. 

Supervisor of ShIp Building &. Conversion 
SUPSHIP-Ponsmoulh De<aclunent-Env_ 
1899 North Hobson Ave. 
North Charlesron. South Carolina 29«>S-2106 
Mr. Bill Hien 
SUPSHIP-Portsmoulh De<aclunent 

SamplelD 
LablD 
Malrix 
Dare Collected 
Dace Received 

Priority 

CoUce"" 

Repon Dare: February 03. 1998 

: SPORTOS9(}'3 
: 980149S-<J3 
: Soil 
: 01121198 
: 01121198 
: Routine 
: Client 

~CenIII_ 

STA'tl! GEL EP! 
FL EI7156,117294 El7472/!. 
He 233 
se 10120 105n 
11'i 02!134 02n4 

Page loi2 

Qualifier Result DL RL Units DF Analyst Dale Tim. Batch M 

u 
u 
u 
u 
u 

0.00 1.00 
0.00 1.00 
0.00 1.00 
0.00 1.00 
0.00 1.00 

2.00 ug/kg 
2.00 ug/kg 
2.00 ug/kg 
4.00 ug/kg 
2.00 ug/kg 

Test Percent% Acceptable Limits 

BTEX-8260 
BTEX-8260 
BTEX·8260 
NAP-8260 
NAP-8260 
NAP-8260 

102. 
73.0 
110. 
102. 
73.0 
110. 

Metbod-Descriptlon 

EPA 8260 

(S3.5 - 154.) 
(63.4 - 136.) 
(72.1 -137.) 
(53.5 - 154.) 
(63.4 - 136.) 

(72.1 - 137.) 

1.0 
1.0 
1.0 
1.0 
1.0 

POBox 30712· Charleston. SC :9417 • ~040 Savage Road· 29414 

(803) 556-8171· Fax (803) 766-1178 -

TCL 01/25198 0403 I1S192 

·9801495-<J3· 



.. 

Client: 

Coruact: 
Project Description: 

cc: NPWCOO197 

GENERAL ENGINEERING LABORATORIES 
.Weeting today's needs with a visionjor tomorrow. 

Supervisor of Ship Building .It Conv .... ion 
SuPSIflP·Ponsmouth Detaclunoru·Env. 
1899 Nonh Hobson Ave. 
North Charlesmn. South Carolina 29405·2106 
Mr. Bill Hiers 
SUPSIflP·Ponsmouth Detaclunoru 

Repon Date: February 03. 1998 

Sample ID : SPORTOS9Q.3 

~ =~Ietbod Metbod-Descriptlon 

NOleS: 

The qualifiers in this report arc defmed as follows: 
NO indicates that the analyte was nOl detected at a concentration greater than the detection limiL 

STATE 
FL 
NC 
SC 
TN 

GEL 
El7156in294 
233 
10120 
02934 

1 irttiic~s presence of a.nIl1y!e at a cc!"~tl'aticn less dla .. "'l ::he r~r"'..ing li."r..it (Rl.) iil. ...... ~ greater t."an t.h~ detection li.T..i:. (01.). 
U indicates Ihal the analyte was not detected at a concentration greater than the detection limiL 
"indicates thaI a quality conaol analyte recovery is outside of specified acceptance criteria. 

.. , 
This daa repon has been prepared and reviewed 
in accordance with General Engineering Laboratories 
standard operating procedures. Please direct 

any questions m your Project Manager. Karen Blakeney at (803) 769-7386. 

Reviewed By J 

POBox 30712' Charleston. SC 29417 • 2040 Savage Road' 29414 

(803) 556-8171' Fax (803) 766-1178 .. ·9801495-03· 

10512 
02934 

Page 2of2 



PageLofL 
CHAIN OF CUST09l' RECORn 

_9~O/wb 
SAMPI.E ANAI.YSIS ROOtiIRID"('" II~ fem .... ~ .. ~ kl' IC~II· ~pe -jill: (un IOIIrtdStlf _Ihuds 

1 1 1 1 1 1 1 1 1 1 ~~ 

Collecled by/Company .~. {8 ~~ t J! ! j I 
. 1 l i!J '. 1 i . ~ ::t::" 

1 ~ " t· i 'I ~I l l !."" e <l.. 
SAMPLEID nATE TIME t ~ 2 ~~ if ~:t § :! ! ! ~ ~ ~ I. 3J l-

GenCf31 Engineering L. lies, Inc. 
21l4() Savage Road 
CharieSlon, SOIlih Carolina 29407 
1'.0.11 ... 30712 
Chmlcslul1, S(llIllI C'afnlirm 21).117 
(Hill I 55(" H 171 

U..e J' II, .. '" Ille bolUS '" inoJiuh: ... belhef 
.. ....,te WII filtered IIIIIlIfw p"CHrved 

30 £ 
~tP-

Remarlks 

., 
I 
. , 

x X /1-.5 r J 90'1- I 50,/ I\. 

H I ± t· Ij r ~.I ). _ __ _ __ __ _ ___ ,_ X X A,l;T 3909 -.;L 50:/ 

~I~ ______ ._ ______ _ ti X f.~~ :i'~~:.;.? S",'/I.,," 

,...£)\ I~ PI\IZ.II)S9o-t I-.V-'{ O~'t51Ivllu 1 1 1 I I I I 1-1-1-I-I-f-· 

-~ 
F-'-=-"' ......... =-'-~Y-'---d-e f( ~ 
,-----/------+--+1 1-++1-1-1-1-1 1 1 1 1 I-I-I---I-J----+-·-+I--+I--+I--+I---------.-j 

t------t-----!-----lI-H+I-I-I-I-I-1-I-I-/--·I-I---1-I-1-{--I---I---I---·I-I-----------1 

I-------t-----!----.I~I~I_+_I 1-1-1-1-1----1-1-1-1--1-1---1---11---111-11---..... 1 --+1 -+1 -1-1----------

-'_'_'_'_1 1 1 1-1-1-1-1--/--1---1---1-1--11 

I------!---·-f----I-I +1 +1 +1 +1 ~--I 1 1---1---1 1 1--1-1-1---11-..... 1 -+1 --+1 -+1 -+1------

~ 6etlH~ 



Client: 

Canuel: 

GENERAL E:'IIGINEERING LABORATORIES 

SUJl<"'isor of Ship Building & Conversion 
SuPSHIP-Ponsmouth Detachment-Env. 
1899 Nonh Hobson Ave. 

Nonh CharleslOn. South Carolina 29405-2106 
Mr. Bill Hiers 

I'fojoct Description; SuPSHIP-Ponsmouth Detachment 

cc; NPWCOOl97 

Sa.-npie ID 
LabID 
Matrix 
Dale Collected 
Date Received 
Priority 
CollcclOr 

Repon Date; March 02. 1998 

: SPORTOS99-1 
; 9802336-01 
: Soil 
; 02111/98 
; 02111/98 
: Routine 
: Client 

Laboratory Cerlili.:alionl 

STATE GEL EPI 
FL E87lS6117294 E874n,"'74' 
:sc 
sc 
TIl 

~3 

:0120 
02934 

10512 
02934 

Page lof2 

Parameter QualifIer Result DL RL l'nilS OF Analyst Date Time Balch M 

Volatile Organics 
BTEX - 4 items 

zene 
_;alylbenzene 

Toluene 
Xylene. (TOTAL) 
Naphthalene 

Surrogate Recoyer~' 

Bromot1uorobenzene 
Dibromofluoromelhane 
Toluene-<l8 
Bromofluorobenzenc 
Dibromofluoromethane 
Tolucne-<l8 

:\f = Metbod 

MI 

u 
u 
u 
u 
u 

0.00 1.00 
0.00 1.00 

0.222 1.00 
0.433 1.00 

0.00 1.00 

2.00 uglkg 
2.00 ugJlcg 
2.00 uglkg 
4.00 ugJlcg 
2.00 ugJkg 

Test Percent'!. Acceptable LimilS 

BTEX-8260 
BTEX-8260 

BTEX-8260 
NAP-8260 

NAP-8260 
NAP-8260 

115. 
85.6 
114. 

115. 
85.6 
114. 

Metbod-Description 

EPA 8260 

(53.5 - 154.) 
(63.4 - 136.) 

(72.1 - 137.) 

(53.5 - 154.) 
(63.4 - 136.) 

(72.1 - 137.) 

1.0 
1.0 
1.0 
1.0 
1.0 

POBox 30i I:! • Charlc::ston. SC :!9~ 17 • :20-+0 Savage:: Road. 29.+ \..1. 

(803) 556-8171' Fax 1803) 766-1178. 
". 
,,~ Pnm.:d un n:cyl.:h:u poapo::r. 

RMB 02/20/98 1546 116917 1 

11111111111111111111111111111111 ~IIIII~ 11m 11111 1m 1111 

"9802336-01" 



Clienc 

Contact: 

Project Description; 

ce: NPWCOOl97 

GENERAL DIGINEERING LABORATORIES 

Supervisor of Ship Building & Conversion 

SUPSHlP-Portsmou!h Detachment-Env. 

1899 Nonh Hobson Ave. 

NorIh Charleston. Sou!h Carolina 29405-2106 

Mr. Bill Hiers 
SUPSHIP-Portsrnou!h Detachment 

Repon Date; March 02, 1998 

Slb"ilple ID : SPORT0599-1 

'.i = '.i.thod M:ethod-DescriptioD 

Notes: 
The qualifiers in this repan are dermed as feUows: 

ND indicates that the analyte was not detected at a concentration greater than the detection limiL 

I..aboratory CU11fica1Jocu 

STATE GEl. EPI 
FL E87136187294 E87472/874. 
SC 233 
SC 10120 10582 
1":< 02934 02934 

Page 20f2 

] indicates presence of analyte at a concemration less than the reporr.l."lg l.i. • .it (RL) and greater than the detection limit (DL). 
U indicates that lhe analyte was not detected at a concenD'ation grC3.1et than the detection limiL 
• indicates that a quality control ana1yte recovery is outside of specified acceptanCe criteria. 

!.us dau repon has been prepared and reviewed 
in accordance with General Engineering Laboratories 
standard operating procedures. Please direc t 
any questions to your Project Manager. Karen Blakeney at (803) 769-7386. 

Revlewed By 

PO Bo.'( 30712· Charleslon. SC 29~ 17 • lO~O Savage Road. 29414 

(803)556-8171' F"x ,8031 766-117R 

~ Pn:u.>d lIn I't'l'\'detJ ruDer. 

"9802336-01" 



GENERAL E:'-IGINEERING LABORATORIES 
Ht'f!1II1:! mday's lIeeds with" nsioll {or 10111OI"m\\'. 

Clicnc 

Conw:c 
Project Description: 

Supervisor of Ship Building & Conversion 
SUPSHIP-Ponsmouth DcLaChment-Env_ 
1899 North Hobson Ave_ 
North Charleston. South Carolina 29405-2106 
Mr_ Bill Hiers 

SUPSHIP-Ponsmouth DeLaChmcnt 

cc:NPWCooI97 ReponDate: February 19. 1998 

Parameter 

:I1eta1s Analysis 
• 4",rcury 

or 
NScnic 
Barium 
Beryllium 
Cadmium 
Chromium 
~lickcl 

Load 
.--\ntimony 
Selenium 

GeDeral Chemistry 

Sample ID 

LablD 
Maaix 
Date Collected 
Date Received 

Priority 

Collector 

Qualifier Result 

0_189 
861 

5460 
67600 

] 245 
2460 

31300 
193000 
127000 

1400 
872 

Tow Rec. Peira. Hydrocarbons 8690 

EA".8Ctable Organic Halides U -7.58 

The following prep procedures were performed: 
Mercury 
TRACE 

:\1 = ~iethod 

Ml 
M2 
M3 
~4 

: SPORT0:599-2 
: 9802336-02 
: Soil 
: 02/11198 
: 02/11198 
: Routine 

: Client 

DL 

0.0151 
61.4 
295 

32.9 
22.1 

20.6 
72.2 
225 
67.1 
162 
138 

10.0 
3.93 

:I1ethod-DescriptloD 

EPA60lOA 
EPA9071A 
OEL 
EPA 7471 
EPA 3050 

RL Units 

0.0333 mgJkg 
495 ugJkg 
495 ugJkg 
495 ugJkg 
495 ugJkg 
495 ugJkg 
495 ugJkg 
495 ugJkg 
495 ugJkg 
990 ugJkg 
495 ugJkg 

:50.0 mgJkg 
12.2 mgJkg 

DF 

1.0 
2_0 
2_0 
2.0 
2.0 
2.0 
2.0 
2.0 
2.0 
2.0 
2.0 

1.0 
1.0 

POBox 30i' I:! • Charleston. SC :!9417 • 1040 Savage Road· 29414 

1803) 556-8171· Fax (S03) 766-1178 

-0 Printed on rec;:ycled paper. 

Labor ... ...,., CerLilialiou 

STATE GEL EPI 
FL E87156187294 E87472187<O: 
NC 233 . 
sc 10120 10!i82 

02934 02934 

Page lof2 

Analyst Date Time Batch :11 

CRB 02/16198 1927 116666 N 
MBL 02/14198 0910 116609 I 

TLP 02/11/98 1315 116126 2 

LS 02/18J98 1639 116834 3 

CRB 02/14J98 1600 116666 4 
FOD 02/13198 1500 116609 5 

~I~ II~ IIIIIIIIIIII~I ~II 
*9802336-02* 



Client: 

Contacc 
Project Description: 

cc: NPWCOOl97 

}f = }Ietbod 

NOles: 

GENERAL ENGINEERING LABORATORIES 
Ht:erint! fOU'CJ\"'S I/eeds I\'irll a nsiml fiJI' rnll/"rrml', 

Supervisor of Ship Building & Conversion 
SVPSHIP-Ponsmouth Detaclunent-Env. 
1899 Nom Hobson Ave. 
North CharleslOn. South Carolina 2940S-2106 
Mr. Bill Hiers 
SUPSHIP-Porumouth Detaclunent 

Repon DaLe: February 19. 1998 

: SPORTOS99-2 

:l-letbod-DescriptioD 

The qualifiers in this report are defmed .as follows: 

NO indicares thaI the analyte was nOl detected .11 3. concentration greater than the detection limiL 

LoaboNllory Cutifk:.a.Uoal 

STAlE GEL EPl 
FL E87156Jt7294 E81412J17. 
SC :n3 
SC 10120 10582 
TN 02934 02934 

Page 2of2 

J indicates presence of analyte at a concentration less than the repon1.'"lg li..'7'.it (RL) and grc3lef than the detection limit (OL). 

U indicates thaJ: the analyte was not detected at a concenD'ation greater than the detection limiL 

• indicaus thai. a quality control analyte recovery is outside of specified acceptance criteria. 

flUs data report has been prepared and reviewed 
in accoTdance with General Engineering Laboratories 
standard operating procedures. Please direct 
any questions 10 your Project Manager. Karen Blakeney at ! 803) 769-7386. 

POBox 3071:!· Charleston. SC :!9417 • :!040 Sa\'age Road· 29414 

(803) 556-8171 • Fax (803) 766-1178 

o Printed on ,"ycled p;t;per. 

'9802336-02' 



Cliene 

Contact: 

GENERAL ENGINEERING LABORATORIES 
\(t'('(ill:! roli",-\' 1I(,1'd.\' Hlli,., \ /\/tlll rtl/" f('/I1I1ITIII,' 

Supervisor of Ship Building & Conyersion 
SUPSIflP-Ponsmouth Detaclunent-Eny. 

1899 NOM Hobson AYe. 

North Charlesron. South Carolina 29405-2106 
Mr. Bill Hiers 

Project Description: SUPSIflP-Ponsmouth Detaclunent 

ce: NPWCoo197 

SampieID 
LablD 

Mauix 
Da .. Collected 
Date Received 
Priority 

Collector 

Repon Da .. : March 02. 1998 

: 9802336-03 
: Soil 
: 02I11J'}8 
: 02I11J'}8 
: Routine 
: Client 

LabonJ.ory CerUfi.:aIIDGI 

STATE GEL EPl 
FL E87156Jl17294 Ei74721174! 
SC 233 
sc 10120 
TN 02934 

la5!! 
02934 

Page lof2 

Parameter Qualifier Result DL RL t:n1ts DF Analyst Date Time Batch M 

El<tractable Organics 
- 'vflJ4Clear Aromalic Hydrocarbons - 16 items 

aaphthene U 0.00 
..."cenaphthylcne U 0.00 
Anthracene U 0.00 
Benzo(a)anthracene U 0.00 
Benzo(a)pyrene U 0.00 
Benzo(b)fluoranthene U 0.00 
Benzo(ghi)perylene U 0.00 
Benzolk)fluoranlhene U 0.00 
Chrysene U 0.00 
Dibenzo(a.h)anthracene U 0.00 
Auoranthenc U 0.00 
Auorene U 0.00 
Indeno( 1.2. 3-c.d)pyrene U 0.00 
Naphthalene U 0.00 
Phenanthrene U 0.00 
Pyrone U 0.00 

The follOwing prep procedures were performed: 
GCIMS Base/NeUiral Compounds 

Surrogate Recovery 

2-Fluorobiphenyl 
'obenzene-dS 
rphenyl-dl4 

Test 

M610 

M610 
M610 

Percent% 

84.8 
83.1 
90.5 

166 
166 

166 
166 
166 

166 

166 
166 

166 

166 
166 
166 
166 

166 
166 
166 

331 ug/.:g 
331 ugJkg 

331 ugJkg 

331 ugJkg 

331 ugJkg 

331 ugJkg 

331 ugJkg 

331 ugJkg 

331 ugJkg 

331 ugi1<g 
331 ugJkg 

331 ugJkg 

331 ugJkg 
331 ugJkg 
331 ugJkg 
331 ugJkg 

Acceptable Limits 

(30.0 - 115_) 

(23.0 - 120.) 
(373 - 128.) 

1.0 
1.0 
1.0 
1.0 
1.0 
1.0 

1.0 

1.0 
1.0 

1.0 
1.0 
1.0 

1.0 
1.0 
1.0 
1.0 

p 0 Bo~ 307 I.:! • Charleston. SC ':!9~ 17 • 1040 Savage Road· .:!:941..l 

(803) 556-8171- Fax 1803) 766-1178 

JeB 02/20198 0935 116419 1 

RDH 02J12J'}8 1430 116419 2 

I~ MI~ 1I1111~ III 
*9802336-03* 



Client: 

Coruact: 
Project Description: 

cc: NPWCOOl97 

GENERAL ENGI;'I;EERING LABORATORIES 

Supervisor of Ship Building & Conversion 
SUPSffiP-Porumouth Detachment-Env. 
1899 NOM Hobson Ave. 
Nonh Charleston. South Carolina 29405-2106 
Mr. Bill Hiers 
SUPSHlP-Porumouth Detachment 

Repon Dale: March 02. 1998 

Sample ID : SPORT0599-3 

Surrogate Recovery 

:\i = ~Iethod 
MI 
M2 

Notes: 

Test 

he qUalifiers in this report arc defmed as follows: 

Percent'" 

:\iethod-Descriptlon 

EPA 8270 
EPA 3550 

Acceptable Limits 

ND indicates that the anaJyte was not detected at a concemration grealer than the deleCtion limiL 

STATE 
FL 
:.C 
SC 
1:< 

CiEL 
Ea71 S6JB7l94 
m 
10120 
02934 

J indicales presence of analyte at a concentration less than the reporting limit (RL) and grealet than the detection limit (DL). 
U indicates that the analytc: was not detected at a concenttation gTeuer than the detection limiL 

• indicates that a quality control analyte recovery is outside of specified acceptance criteria. _____ _ 

nus daI.a repon has been prepared and reviewed 

in accordance with General Engineering Laboratories 
standard operating procedures. Please direct 
any questions to your Project Manager. Karen Blakeney 0[(803) 769-7386. 

RevieWed By 

PO Bo.'\ 30712- Charleslon. SC 19417. 10~OSa\'age Road- 29~14 

,S03) 556-8171 • Fax (803) 766-1178 

-0 Pnm.:t.i,1Ii n"c~l.'h:t.i pap.!"t. 

·9802336-03· 

EPI 
El7472/B 

:OS82 
02934 

Page 20(2 



Cll""t: 

Contact: 

GENERAL DiGINEERING LABORATORIES 

Supervisor of Ship Building & Conversion 
SUPSIflP·POItSmouth Detaclunent·Env. 
1899 Nonh Hobson Ave. 

Nonh Charleston. South Carolina 29405-2106 
Mr. Bill Hiers 

Projec\ Description: SUPSIflP·POItSmouth Detachment 

cc: NPWCOOl97 

SampjeID 
LabID 
Mattix 
Da", Collected 

Date Received 
Priority 
Collector 

Repon Date: March 02. 1998 

: SPORT0599..4 
: 9802336-04 

: Soil 
: 02/11,98 
: 02/11,98 
: Routine 
: Client 

Labora1.arJ cerUl1ca&ioA1 

STATE GEL EPI 
FL E87\~n94 E87471i174 
!lie 233 
SC 10120 10582 
TN 02934 02934 

Page lof2 

Parameter Qualifier Result OL RL Vaits OF Analyst Oate Time Batcb ~ 

Extractable Organics 
D"Iynudear Aromatic Hydrocarbons. 16 items 

:naphthene U 0.00 
,{cenaphthylene U 0.00 
Aruhracene U 0.00 
Benza( 3Janthracene U 0.00 
Benzol a 'pyrene U 0.00 
Benzolb)t1uoramhene U 0.00 
Benzo' ghi)perylene U 0.00 
Benzolk)fluoranthene U 0.00 
Chrysene U 0.00 
DibenzOla.h)anthracene U 0.00 
Fluoraruhene U 0.00 
Auorene U 0.00 
IndenO\ 1.2.3-c.d)pyrene U 0.00 
Naphthalene U 0.00 
Phenanthrene U 0.00 
Pyrone U 0.00 

Tbe following prep procedures were performed: 
GCIMS BasolNeutral Compounds 

Surrogate Recovery 

2·Auorobiphenyl 
N;l1Obenzene-d5 

rphenyl-d14 

Test 

M610 

M610 

M610 

Percont% 

89.8 

85.8 

96.8 

165 
165 
165 
165 
165 
165 
165 
165 

165 
165 
165 
165 
165 
165 
165 
165 

330 uglkg 
330 ugJkg 
330 ugJkg 
330 ugJkg 
330 uykg 
330 ugJkg 
330 ugJkg 

330 uykg 

330 uglkg 
330 uykg 
330 uglkg 
330 llgikg 
330 uglkg 
330 uglkg 
330 uglkg 
330 uglkg 

Acceptable Limits 

(30.0 . liS.) 
(23.0 - 120.) 

(37.3 - 128.) 

LO 
LO 
LO 
LO 
LO 
LO 
LO 
LO 
LO 
LO 
LO 
, n ,.U 
LO 
LO 
1.0 
LO 

PO Box 3071~. Charleston. SC :9 ... 17 • 2040 Savage Road· '!9~1-t. 

(803) S56-KI71· Fax (803) 766-1178 ,., 
t;.~ Pnnh!d on 1"\.'C~~h:d p3per. 

lCB 02/20,98 1008 116419 I 

RDH 02/12/98 1430 116419 2 

IIII~IIIIIIIIIIIIIIIIIIIIIIIIII ~IIII~ ~m I~~ 1m III1 
·9802336-04· 



'. 

Client: 

COlllaCC 

Project Description: 

ce: NPWCOOl97 

GENERAL E~GI:\,EERING LABORATORIES 

Supervisor of Ship Building & Conversion 

SUPSHIP·Ponsmouth Detaclunent-Env. 
1899 NOM Hob6on Ave. 

North Charleston. South Carolina 29405-2106 
Mr. Bill Hiers 

SUPSHIP-Ponsmouth DetacJunent 

Repon Date: March 02. 1998 

Sample ID ; SPORT05994 

Surrogate Recovery 

:1-1 = :Ioletbod 

.\11 
M2 

'\fo~s: 

rest 

at qualifiers in this repon are def"med as follows: 

Percent% 

~lethod.DescriptioD 

EPA 8270 

EPA 3550 

Acceptable limits 

NO indicates that the analyte was not detected a1 a concentration greater than the detection limit. 

Laborawry Cut1r1caliorJ.l, 

STATE GEL EPI 
FL E87156!1'm4 £8747211 
se 133 
sc 10120 10582 
PI 02934 02934 

Page 20e2 

] indicates presence of analyu: at a concentration less than the reponing limit (RL) and greater than the detection limit (Ol). 
V indicat.es that the analyte was nOl detected OIl a concentration grea1er than the detection limit. 
• indicates thaI a quality conuel analyte recovery is outside of specified acceptance crireria. 

This data repon has been prepared and reviewed 
in accordance with General Engineering Laboratories 
standard operating procedures. Please direct 
any questions to your Project Manager, Karen Blakeney at (803) 769-7386. 

Reviewed Y 

PO Box 30712- Charles Ion. SC 29~17 - ~()'+OSa\"agc: Road- 19414 

18031556-8171· F .. (~03) 766-1178 

o Prrnlell on "-"\.·,·dell D"J.Der. 

*9802336-04* 



Page-----L- of_'_ 

Cli.nl NameIFacililY NaillI' 

-.J1-'ilK,fl tI'ft-.f-r( /1/"',)( 
Colleeled by/Company 

",POKU: NVI2~·n /1 N-',A! 

SAMPLE ID IlIATE , TIME 

CHAIN OF CUS DV RECORD 
"~S()d-33b 

S-A"'U'I HAN ... I. "SIS RI:OllIREOI.) 11K rem". wca'; ~-ifY ~~',irK't":""rnd~ 1" .. IItt'~ 

\ 
·1 
"-

f 

. , ~~~~~~FIfI1~~-[r~[t'~~-I~r~ "i TIl , I-I I 1 1 ~. 
T Ic"ilrilnll III III I II II j I: l ~ \~ 

(i 3t;o w 

-----. ~. ' 1 l~"~' 
dl=I~I~I! ! ~ ~ ~~ i !l ~ ~I i ! :s: !i u ~. a.. ... e alii Z iIo-l - = ~ 

_ •• , •• ., ••• "0- .. 

Chmlcstnn. Suulh Carollin;' 1tl,-Ur! 
po. 1I1l. 30712 .' 
Ch:ulcsilln. Suulh ('mo. 17 
(HOJ) SS6-H171 

'he I' '11 1'111 Ihe I.'lr~ \ .. "".I ... "lc whclhcr 
• "Inpl~ \lU~ 1'i"~led .....v." pnKrvN 

Qc..L 31:~13 
Remarlks 

._~Il ,,' ( .~L,,,,,!~· 

'x 1)( L, . J f .. r J~cCL=~ 
-i)\ ISf,-,,2 IDE 'l'l-IL~ OC)()tll_I~-ldll---I--I.-I-I-I-I-I~~,---,-,--,--,-,-_l___j-
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• 

. I 
.Z-
-... 

03 
/00$ 

I. 
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H y ~ __ . ___ 1_ --t- 1~.J-. ___ A 1----1 I I I .::.t •• I n.o i " 
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-' -- 1·4 
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White = sample colledor Yellow = me Pink = wIth report 



GENERAL ENGINEERING LABORATORIES 
Me~ling loday's needs with a rision for tomorrow. 

Supervisor of Ship Building & Conversion 
SuPSHIP-Ponsmouth Detacluttetu-Env. 
1899 Nonh Hobson Avo-

COIlIaCC 

Project Description: 

North Chatlesron. South Carolina 29405-2106 
Mr. Bill Hiers 
SuPSHIP-Ponsmouth Detacluttetu 

ce: NPWCOO197 

SampieID 
LablD 
Matrix 
0"", Collected 
0"", Receivc:d 
Priority 

Collector 

Report Ow:: March ll. 1998 

: SPORT0612-1 
: 9803067-01 
: TCl.P 
: 02I11/98 
: 03/03/98 
: Routine 
: Client 

~C_ 

STATE GEL EPI 
FL E871SM'1294 W472.1!7 
NC 233 
SC 10120 10!512 
TN 02934 0'lS34 

Page I of 1 

Parameter Quallfler Result DL DF AnaiySl Date TIm. Batcb M 

1 23.8 3.39 25.0 ug/l 5.0 MBL 03/06/98 1937 11 n61 . 

Tb. rollowiDg pr.p procedures .. ere performc:d: 
TCLP Prep for Metals 1L 03/04/98 1505 117610 2 

M = :\lelbod 

MI 
M2 

Nores: 
Th. qualifiers in this report are dermed as follows: 

Metbtxl-D ... riptioD 

EPA60lOA 
EPA 1311 

NO indicates Ihat the analyr.e was not delected at a concentration grealm' than the detec:tion funk 
1 indicates presence of analyte a1 a concenl>ation less thao the reporting limit (RL) and gre"",r than the detection limit (OL). 
U indicates !hat the analyte ..... not detected at a concenl>ation grearer than the detection limiL 

• indiclUeS !hat a qualily =1 analyte recovery is outside of specified acceptance criteriL 

This data report has been prepared and reviewed 

in occortiance with General Engineering Laboratories 
sWldard operating procedures. Pi .... direct 
any questions 10 your Project Maoager. Karen Blakeney at (803) 769-7386. 

PO 80. 30712· Charleston. SC 29417 • 2040 Savage Road' 29414 

(803) 556-8171 • Fax (803) 766-1178 ... ·9803067-01· 

mummmUI 



NP! ~ " OOlQ'7 

Page_1 _ of _1_ 

'QPJ~l=" '012 

CHAIN OF CUSTODY)l.ECORD 
f8{YJO(i}f-

SAMPLE ANALYSIS REQUIRED (I)· .r;;;, .. IrU lD.pecir, ",,-;;ir.c r~nch Of lMihods Clienl NamelFacilily Name 
:>JF5l-\\P- Er\v .1)e~IY'It.Oi::.! I I I I I I I I I I I I I II 

'Collecled bylCompany ~ f ~ I s tl , J ii' 
-S-t\IIo-'I'-',F.-II-' -'1-.,-t\'-rF.--'Ir-T-'M-I':-'I-r~I~-rI~-r-I~1 ~ l 2 ~ Ii I ~J. ~ J I ! ! 5 ~ ! i! 

-
Gener," Engineering I..\hl ",.IIIl". 
2040 Savage Rond 
Clmrlcslnn. Smllh COirnlinil 29407 
1'.1l. II". )0712 
(:hmkslnll, SIIIIII. (:ill'lllillii 21).117 
(KI131556-K 171 

"'" F", r in dot OOU\ '" indicuc .. hcl~r 
• I.,..,k "''' nhc,rd andf(!f pr'r~"'HI 

~l 31U)05 
Remarks 

rllSJt)IQ"05'\'1-1 z./"IG, 
...., R "\"l.OZ3~- ~CfN() --'-'-'-I-I-~J:I-tJ-LLIJJ-l I I TC.LP- "Pb 
1------�---4 I-I-+-H-~~I-I-I 1 1 1 1-1-1-1-~~I_1_1 

,-~·--·-·-·-I-1-1 1 1-1-1-1-1-1_1_1_11-1--1 -1-----------

--+---I-I--I-I-I--I-I-+-I 1 1 1-1-1-1-1-1-1-1--1-1_1-11----------

------I-----I---I-++t+ 1 1 1-1_1-1-1-1-1-1-1-1-1-1-1 1--1 -11f--11---------

--·.-~~~I_I-I-I___I_-I-I-I 1 1-1-11--11--11---------

--1--1 1 1 1 1--1_1 1 1 1_1-1 1 ~ 1 1 1 1 1 1-11-11-+1---------

-----11-- 1+++1--1- 1- 1--1-1-1-1-1-1-1-1--1-1-+-1-1-1 \-1 ------ ----

1-/-'--'-1--1-1--1-1-1 1 l-l-l-~I-+-I-I-I-I------·---

1-----1---1 H-+-H--I 1 1 1 .-1-1-1_1---1-1 I I 1-1 I l-l----------l 

Itl ........ ' ... ,: lhilr. T .... ' III ........ " ~ RoII .... -'" ." I Ilol., 111Me, I R ......... " 

1 0.,., I nOlO' -II~G.&" ~ 1 ..... yJlt" 1 R .... ~' \lTli;;:,.r./ V /Y) JJf1kLJ g/'.) __ 
.t ........... JI 
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Client: 

COJU.aCt: 

GENERAL ENGINEERING LABORATORIES 

Supervisor of Ship Building & Conversion 
SUPSHIP-Portsmourh Detaclunent-Env. 
1899 North Hobson Ave. 

Norrh Charleston. Sourh Carolina 29405-2106 
Mr. Bill Hie", 

Project Description: SUPSIllP-Portsmourh Detachment 

ce: NPWCOOl97 

Sample ID 
LablD 
Maaix 
Dale Colleeled 
Date Received 
Priorily 
Collector 

Repon Dale: March 23, 1998 

: SPORT0616-1 
: 9803208-{)1 
: Soil 
: 03/09198 
: 03/10198 
: Routine 
: Client 

Laboratory Certif1calioa1 

STATE GEL EPI 
FL EI7156117294 El7472J17 
SC 233 
SC 10120 10512 
TN 02934 02934 

Page lof2 

Parameter Qualifier Result DL RL t:nlts DF Analyst Date Time Batch ~1 

Voiatiie Organjcs 

BTEX -4 items 
1<nUne 
crhylbcnzene 
Toluene 
Xylene, (TOTAL) 
'saphthalene 

Surrogate R..,overy 

Bromorluorobenzene 
Dibromoiluoromethane 
Toluen.odS 
Bromotluorobenzcne 

DibromoIluoromethane 
Toluon.odS 

M: Method 

MI 

U 
U 
U 
U 
U 

0.00 1.00 
0.00 1.00 
0.00 1.00 
0.00 1.00 
0.00 1.00 

2.00 ugJkg 
2.00 ug/kg 
2.00 ugJkg 
4.00 ug/kg 
2.00 ug/kg 

Test Percent% Acceptable Limits 

BTEX-8260 
BTEX-8260 
BTEX-8260 
NAP-8260 
NAP-8260 
NAP-8260 

99.7 
97.6 
97.2 

99.7 
97.6 
97.2 

Method-Description 

EPA 8260 

(53.5 - 154.) 
(63.4 - 136.) 
(72.1 - 13i.) 
(53.5 - 154.) 
(63.4 - 136.) 
(72.1 - 137.) 

1.0 
1.0 
1.0 
1.0 
1.0 

PO Box 3071:2· Charies[on. SC ~9417 • 20~O S.p/age Road· 2941-l-

,8031556-8171· Fax ,8031766·1178 

o Pnn:I."IJ un n:c\ch:d oaDet. 

JEB 03/18198 1747 118575 

IIII~IIIIIIII 
·9803208-01· 



Cliene 

Coruact: 
Project Description: 

ce: NPWCOOl97 

GENERAL ENGINEERING LABORATORIES 

Supervisor of Ship Building'" Conversion 
SUPSIflP-Portsmouth DetacJunent-Env. 
1899 North Hobson Ave. 
North Charleston. South Carolina 29405-2106 
Mr. Bill Hi ... 
SUPS HlP-Portsmouth Detachment 

Repon Date: March 23. 1998 

Sample ill : SPORT0616-1 

:0.1 = :o.1etbod :o.1etbod-DescriptioD 

Notes: 
The qualifiers in this report are dermed as follows: 
!'JD indic31es thaI the analyte was not detected 3f a concentration greater than the detection limiL 

Laboratory CertU1.:atioa1 

STATE GEL EPI 
FL EI71~7294 E87477117· 
SC 233 

tQt2!:! 
02934 02934 

Page 2of2 

J indicates presence of analyte at a concemrauon less than the reponing limit (RL) and greater than the detection limit (OL). 
U indiccues that the anaiytc was not detected at a concemration greater than the detection lintiL 
.. indicates that a quality conuol analyte recovery is outside of specified acceplanCc criteria. 

..s d.ua repon has been prepared and reviewed 
in accordance wilh General Engineering Laboratories 
standard operating procedures. Please direct 
any questions to your Project Manager. Karen Blakeney at (803) 769-7386 . 

.K (\ " j " ,0.:, 
Reviewed By 

.. __ .-. -- ------

PO Box 30711· Charleston. SC :!9 .. H7 • :!040 Savage Road ·19414 

(803) 556-8171 • Fax (803) 766-1178 
ft I.., Prlnttd un rc.:ycloed paper. 

·980320S'()1" 



Client: 

Contact: 

GENERAL ENGINEERING LABORATORIES 
\I('('III/~' fll,/({.\'.\ ,,('('d.~· u'lril 1/ 1"1.1/1'1/ rtW 11;/'/11/"/"('1\" 

SUper.!isor of Ship Building & Conversion 
SUPSHIP·Portsmouth De<aclunent-Env. 
1899 Nonh Hobson Ave. 

Nonh Charleston. South Carolina 29405-2106 
Mr. Bill Hi"", 

Project Description: SUPSHIP·Portsmouth De<aclunent 

cc: NPWCOOl97 

SampleID 

LabID 

Matrix 
Da .. Collected 
Dale Received 
PrioriIy 
Collector 

Repon Da .. : Marcil 23. 1998 

: SPORT0616-2 
: 9803208-02 

: Soil 

: 03/09198 
: 03/10198 
: Routine 
: Client 

Laboratary Cert.lraca&ioN 

STATE GEL EPl 
FL EJ'71S6A7294 E8747:111'74 
N'C 233 
sc 
1N 

lOl20 
02934 

iD5iZ 
02934 

Page lof3 

Parameter Quauner Result DL RL L"olls DF ADalyst Date Tim. Batcb M 

Volatile Organics 
BTEX -4 Uem.s 
lenzene 
Bthylbenzene 
Toluene 
Xylene, (Tar AL) 
Naphthalene 

Extractable OrgaDic, 

u 
u 
u 
u 
u 

0.00 
0.00 
0.00 

0.00 
0.00 

Polynuciear Aromatic Hydrocarbons. 16 uems 
Acenaphthene U 0.00 
,'~cenaphthylene U 0.00 
Anthracene U 0.00 
Benzo~.a).anthracene U 0.00 
BenzolaJpyrene U 0.00 
Benzo( b )fluoranthene U 0.00 
Benzo(ghi)perylene U 0.00 
Benzolk)f1uoranthene U 0.00 
C'hrysene U 0.00 
Dibenzo,a.h)anthracene U 0.00 
Fluoramhene U 0.00 
Fluorene U 0.00 
Tndeno( 1.2.3·c,d)pyrene U 0.00 

Naphthalene U 0.00 
Phenanthrene U 0.00 

Pyrone U 0.00 

, rollowiDg prep procedures .. ere performed: 

.'::IMS Base/NeUlral Compounds 

1.00 
LOO 
LOO 
1.00 
1.00 

4900 
4900 
4900 

4900 
4900 
4900 
4900 

4900 
4900 
4900 
4900 
4900 
4900 

4900 
4900 
4900 

2.00 ugJkg LO 

2.00 ugJkg LO 

2.00 ugJkg LO 

4.00 ugJkg LO 

2.00 ugJkg 1.0 

9800 uglkg 10. 

9800 u!llkg 10. 

9800 ugJkg 10. 

9800 ugJkg 10. 
no~ 

70"" u!llkg 10. 

9800 ugJkg 10. 
9800 ugJkg 10. 

9800 ugJkg 10. 

9800 ugJkg 10. 

9800 ugJkg 10. 
9800 ugJkg 10. 
9800 ugJkg 10. 
9800 ugJkg 10. 
no~ 

70"" ug/kg W. 
9800 ugJkg 10. 

9800 ugJkg 10. 

P 0 Btl\ 3071 ~ • Charles[on. SC Z9-H 7 • 1()..I.O Sa ... a~1! Road. 2~1~ I ~ 

,~031 556·8171· Fax IS03) 766-117R 
A 

" .. Prmlcd on rttrded p3per. 

JEB 03/18198 2001 118575 : 

RLC 03/16198 2206 118154 2 

MAL 03/13198 1120 118154:; 

IIII~I ~IIIIIIIIII~I ~I~ ~I~ III~ 1I11 MIIIIII~ 1111 
·9803208-02· 



Client: 

Coruact: 
Project Description: 

ce: NPWCOOl97 

GE:\ERAL E:\GI:\EERING LABORATORIES 

Supervisor of Ship Building & Conversion 
SUPS HIP-Portsmouth Detaclunent-Env_ 
1899 Nonh Hobson Ave_ 
North CharleslOn. South Carolina 29405-2106 
Mr_ Bill Hiers 
SUPSHlP-Porumouth Detaclunent 

Repon Da"': March 23. 1998 

Sample ID : SPORT0616-2 

STATE 
FL 
SC 
SC 
TN 

GEL 
E87156J17l94 
233 
10120 
02934 

EPI 
fJl74721874 

10512 
(12934 

Page 20f3 

Parameter Qualifier Result DL RL {;nils DF Analyst Date Time Batcb :\1 

CommenlS: 
A dilution was required for EXD'3Ctable Organics due to matrix 
interference. As a resulL the detection limits are elevaIcd. 

.... ):J,uorobiphenyl 
obenzene-d5 

p-i"erphenyl-dI4 
Bromofluorobenzene 
Dibromofluoromethane 
Toluene-dB 
Bromotluorobenzene 

Dibromor1uoromethane 
Toluene-d8 

:\-\ = :\1ethod 

MI 
M2 
M3 

Notes: 

Test 

M610 
M610 
M610 
BTEX-8260 
BTEX-8260 
BTEX-8260 
NAP-8260 
NAP-8260 
NAP-8260 

The qualifiers in this report are dermed as follows: 

PerceDt%: 

0_00' 
0.00' 
0.00' 
76.3 
106. 
114. 
76.3 
106. 
114. 

Method.Desc:ription 

EPA 8260 
EPA 8270 
EPA 3550 

Acc:eptabie Limits 

(30.0 - liS.) 
(23.0 - 120.) 
(37.3 - 128.) 
(535 - 154.) 
(63.4 - 136.) 

(72.1.:....!~71 __ 
(535 - 154.) 
(63.4 - 136.) 
(72.1 - 137.) 

NO indicates that the analyte was not detected at a concentration greater than the detection limiL 

1 indicates presence of analyte al a concentr;ltion less mLfl me reponLl1g lLl'!'lit (RL) !n.d greaU!! tttan t.tte nl"'tection lil'J'lit (DL). 
U indicates that the analyte was not detected at a concenaation greater than the deleCtion limiL 
'" indicates that a qualiry contrOl analyte recovery is outside of specified acceptance criteria 

POBox 3U'7I:! • Charlc ... ton. SC ~9~ 17 • 20~O S"lV:.lgl! Road • ~I.)~ I ~ 

!~03) 55~-Xlil. F.X!S03) 766-1178 
ft 
".. Pnnle\l on M:ycled p;aper. 

'9803208-02" 



Client: 

Com.ac:t: 
Project Description: 

"": NPWCOO197 

(;E~ER.-\L E:\GI:\EERING LABORATORIES 
'.!C{,fllI'.' !"lla\,"1 11(",'.,.\ :,.,;11 <I l'/\/,III :.," ',,/I/O/Till I 

Supervisor oi Ship Building & Conversion 
SUPSHlP-Ponsmouth Detachment-Env. 
1899 NOM Hobson Ave. 
North Charlesron. South Carolina 29405-2106 
Mr. Bill Hiers 
SUPSHIP-Ponsmouth Detachment 

Repon Date: March 23. 1998 

Sample LD : SPORT0616-2 

~I = ~Ietbod 

TIllS data repan has been prepared and reviewea 
in lCcordaI\ce with General Engineering Laboratories 
suruiard operating procedures. Please direct 

Metbod-Description 

.my questions to your Project Manager. Karen Blakeney at (803) 769· 7386. 

Reviewed By 

I :-i1l31 :;.::Oti·~ I i I • Fa.I( , XII.~ I "nn·ll is 
ft 1.41 Pnm~ tln ra:~~I~ p .. ~r. 

LaboraLor)' CertJncalionl 

STATE GEL EPI 
I'L E871561i7294 EB7472J17 
:-:C 233 
SC 
TIl 

10120 
02934 

*9803208-02* 

i05i2 
02934 

Page 30f3 



--

Cliene 

GENERAL ENGINEERING LABORATORIES 

Supervisor of Ship Building & Conversion 
SUPSHlP-Ponsmouth DelaClunent-Env. 
1899 North Hobson Ave. 

Contace 
Project Description: 

North Cltarleston. South Carolina 29405-2106 
Mr. Bill Hien 

SUPSHlP-Ponsmouth DelaChment 

ce: NPWCOO197 

SampleID 

LablD 
Mattix 

Date Collected 
Date Received. 
Priority 
Collector 

Repon Date: Marclt 23. 1998 

: SPORT0616-3 
: 9803208-03 

: Soil 

: 03/09/98 
: 03/10/98 
: Routine 
: Client 

uboratory CertilicaLioas 

STATE Ga EPI 
Fl.. E!71S6JI~ E!7472/17l 
~C 233 
SC !0120 10582 
TN 02934 02934 

Page lof2 

Parameter QuaUfler Result DL RL CoilS DF ADaly't Date Time Batch M 

Volatile Organics 
BTEX -.J ilems 

,ene 

... ollylbenzene 

Toluene 
Xylen .. ,TOTAL) 

Naphthalene 
Extractable Organics 

u 
u 
u 
u 
u 

0.00 

0.00 
0.00 
0.00 
0.00 

Polynu.dear ArOmaIlC Hydrocarbons. J 6 ilems 

AcenapnLhene U 0.00 
Acenapnthyiene U 0.00 

AnLhracene U 0.00 
Benzol a)anthracene U 0.00 
Benzol a 1p)'Tene " nnn 

v v.~ 

Benzo~ b )fluoranthenc U 0.00 
Benzo( ghi)p_rylene U 0.00 
Benzolk)t1uoranthene U 0.00 

Chrysene U 0.00 
DibenzOla.!t)anthracene U 0.00 

Fluoranthene U 0.00 

Fluorene U 0.00 

Indeno( 1.2.3-c.d)pyrene U 0.00 

Naphu'1a.1ene U 0.00 
Phensmhrene U 0.00 

Pyrene U 0.00 

'ollowln g prep procedures were performed: 

.>lS Base/Neutral Compounds 

1.00 
1.00 
1.00 

1.00 
1.00 

165 
165 

165 
165 
i65 
165 
165 
165 
165 
165 
165 
165 
165 

i65 
165 
165 

2.00 ug/kg 1.0 

2.00 ugikg 1.0 

2.00 ugJkg 1.0 

4.00 ugikg 1.0 

1.00 ug/kg 1.0 

330 ug/kg 1.0 

330 ug/kg 1.0 

330 uglkg 1.0 

330 ug/kg 1.0 

330 ug/kg 1.0 

330 uBlkg 1.0 

330 uglkg 1.0 

330 ugJkg 1.0 

330 uBlkg 1.0 

330 ugikg 1.0 

330 uBlkg 1.0 

330 uglkg 1.0 

330 uglkg 1.0 

330 uBlkg 1.0 

330 ugtkg 1.0 

330 uglkg 1.0 

POBox 3071~· Charleston. SC 19417 • 1040 SaviJge ROiJd· 19414 

(S03) 550-8171· Fox (803) 766-1178 
". 
", Pnm.:-Il un rcc:ydcd p:lper. 

JEB 03/19/98 1447 118575 

RLC 03;16/98 2238 118154 2 

MAL 03/13/98 1120 118154 3 

111111111111 ~I~ 1111111111 ~IIIIII~ 1m 1111111110 I~ 1111 

"9803208-03* 



Client: 

Contact: 
Project Description: 

ce: NPWCool97 

GENERAL ENGINEERING LABORATORIES 

Supervisor of Ship Building'" Conversion 
SUPSHIP-Porumouth Delachmen[-Env. 
1899 North Hob,on Ave. 
North Cbarles",n. South Carolina 29405-2106 
Mr. Bill Hiers 
SUPSHIP-Porumouth Deraehmen[ 

Repon Dale: March 23. 1998 

SamplelD : SPORT0616-3 

Surrogate Recovery 

,2.F1uoro[nphenyi 
Nitrobenzene~ 

p-Terphenyl-d14 
Bromorluorobenzene 
Dibromorluoromemane 
Toluene..a8 
Bromoi1uurobenzene 
Dibromotluoromelhane 
"'oluene..o.8 

:\1 = :l-Ie[hod 

~II 

M2 
:\13 

Notes: 

Test 

M6!O 
M610 
M6!O 
BTEX-8260 
BTEX-S260 
BTEX-8260 
NAP-8260 
NAP-8260 
NAP-8260 

The qualifiers in this report are defUled as follows: 

Percent% 

64.3 
55.7 
100. 
80.0 
68.3 
113. 
80.0 
68.3 
113. 

:'t-letbod-Descripdon 

EPA 8260 
EPA 8270 
EPA 3550 

Acceptable Limits 

(30.0 - 115.) 
(23.0 - 120.) 
(373 -128.) 
(53.5 • 154.) 
(63.4 - 136.) 
1"'7"') 1 ,..,." \,,..,L. l~f.} 

(53.5 - 154.) 
(63.4 - 136.) 
(72.1 - 137.) 

~'D indicaLes that the Iinalyte was not detected at a concenD"ation greater than the detection lintiL 

Laboralot'J' CerUtlcaJ.ioQl 

STATE GEL £PI 
FL E37156i17294 E37472J17. 

sc 
1'>1 

10120 
02934 

10582 
02934 

Page 2of2 

] indieale' presence of analyl<: at a eoneenlrotion less than the reponing limit (RL) and gre.",r than the delection limit (DL). 
V indicates that lhe anaJyte was not detected at a concentration greater than the detection lirniL 
• indicates that a quali[}' conuoi analyre recovery is outside of specified acceptance criteria. 

This data repon has been prepared and reviewed 
in accordance with General Engineering Laboratories 
standard operating procedures. Please direct 
any questions to your Project Manager. Karen Blakeney at (S03) 769-7386. 

Revj~BY 
]1.().\h, ','1,1' j ( 

POBox 30712 . Charleston. SC ~9..f.17 • 10.+0 SJ;vage Road. 19414 

1803) 556-8171. Fa, 1803) 766-1178 o Prmlt.'d un re-c-y~·l.ed p;1pcor. 

"9803208-03" 



GENERAL EN\JI:,\EERING LABORATORIES J...aboralory CertillcatkMq, 

Client: Supervisor of Ship Building & Conversion 
SUPSHIP-PonsmoUlh Detachment-Env. 
1899 Nonh Hobson Ave. 

Contact: 
Nonh Charleston. South Carolina 29405-2106 
Mr. Bill Hiers 

Project DeScription: SUPSHIP·Ponsmouth Detachment 

ce: NPWCOOl97 

Parameter 

Volatiie Organics 
BTfJ{ . -I ilems 

me 
:.:."".<!lbenzene 
Toluene 
Xylenes ITOT AL) 
Naphthalene 

Extractable Organics 

SamplelD 
LablD 
Mattix 
Date Collected 
Dale Received 
Priority 
Collector 

Qualifier Result 

U 
U 
U 
U 
lJ 

0.00 
0.00 
0.00 
0.00 
0.00 

Polynuclear ArOmalic Hydrocarbons. 16 ilems 
A~nilphi.h.ene U 0.00 
Acenaphthylene U 0.00 
Anthracene U 0.00 
Benzol a)ani.hracene 173 
Benzo(aJpyrene 349 

Repon Date: March 23. 1998 

: SPORT0616-4 
: 9803208.()4 
: Soil 
: 03/09/98 
: 03/10/98 
: Routine 
: Client 

OL 

1.00 
1.00 
1.00 
1.00 
1.00 

166 
166 
166 
166 
,« 
.uu 

Benzo(b}fluorIIllhene 358 S.~,,,, 't-: ~ 166 
Benzo(ghi Jperylene J 251 
Benzo(k)lluoranthene U 0.00 
Chrysene J 195 
Dihenzo(a.h)anthracene U 0.00 
Fluoranthene U 0.00 
Fluorene U 0.00 
Indeno(l.2,3-c,dJpyrene J 208 
Naphthalene U 0.00 
Phenanthrene U 0.00 
Pyrene U 0.00 

T' . '~Uowing prep procedures .. ere performed: 
) Base/Neutral Compounds 

166 
166 
166 
166 
166 
166 
166 
,L£ 
.00 

166 
166 

RL t:nilS 

2.00 ugJkg 
2.00 ugJkg 
2.00 u8lkg 
4.00 ugJkg 
2.00 ugJkg 

331 ugJkg 
331 ugJkg 
331 ugJkg 
331 ugJkg ... 
~,. ugt'kg 
331 ugJkg 
331 ugJkg 
331 ugJkg 
331 ugJkg 
331 ugJkg 
331 ugJkg 
331 ugJkg 
331 ugJkg 

331 u8lKg 
331 ugJkg 
331 ugJkg 

6 Prml~d un recyd~d p.ap.::r. 

STATE GEL EPI 
FL E87156~ E87472II'74, 
XC 233 

02934 
l\iSi2 
02934 

Page lof2 

OF Analyst Date Time Batch M 

1.0 IEB 03/18/98 2215 118575 I 
1.0 
1.0 
1.0 
1.0 

1.0 RLC 03/16/98 2309 118154 2 

1.0 
1.0 
1.0 
LQ 

1.0 
1.0 
1.0 
1.0 
1.0 
1.0 
1.0 
1.0 
1.0 
1.0 
1.0 

MAL 03/13/98 1120 118154 3 

11111 1111I 111I 11m IIIIII~IIII 
·9803208.()4· 



CJjeno 

Contact: 
Project Description: 

ce: NPWCOOl97 

GE:-.iERAL E:'-iGI;'I;EERI:\"G LABORATORIES 

Supervisor of Ship Building & Conversion 
SUPSHIP·Porumouth Detachment-Env. 
1899 NOM Hobson Ave. 
Nonh Charleston, South Carolina 29405-2106 
Mr. B ill Hiers 
SUPSHIP·Porumouth Detachment 

Repon Date: March 23. 1998 

Sarnpie ID : SPORT0616-4 

Surrogate Recovery 

~·F1uorobiphenyi 

\"icrobenzene~ 

p.Terphenyl·dI4 
Bromorluoroben2ene 
Dibromolluoromethane 
Tolueneod8 
Bromotluorobenzene 
Dibromofluoromethane 
-olueneodS 

\I = "Ie,hod 

~j 1 

~12 

.\13 

\" otes: 

Test 

M610 
M610 
M610 
BTEX-8260 
BTEX·8260 
BTEX·8260 
NAP·8260 
NAP·8260 
NAP-8260 

The qualifiers in this report are defmf:d as fellows: 

Percenl% 

69.9 
58.4 
IlL 
89.7 
107. 
iGi. 

~etbod.DescriptioD 

EPA 8260 
EPA 8270 
EPA 3550 

Acceptable LimIts 

(30.0 - 115.) 
(23.0· 120.) 
(373 - 128.) 
(535· 154.) 
(63.4 - 136.) 
(72.1 - 137.) 
(535 - 154.) 
(63.4· 136.) 
(72.1 - 137.) 

ND indicates that the analyte was not detected at a concencration greater than the detection Until 

Labortiory C ..... 1ica1lom 

STAn; GEL EPJ 
FL E&71S6i17294 £87472/174 

sc 
n; 

233 
10120 
02934 

10.582 
02934 

Page 20f2 

] indicates presence of analyre at a concentration less than me reponing limit (RL) and greater than the detection limit (DL). 
U indicates that the analyte was not detected at a concenD'allon greater than the detection limiL 
• indicales that a qualicy conuel analyte recovery is outside of specified acceptance criteria. 

This daI.a repon has been prepared and reviewed 

in accordance with General Engineering Laboratories 
standard operating procedures. Please direct 
my questions to your Project Ma.'lager. K~en Blakeney ai. (803) i69-7386. 

-I}~.. . 
'-"" '& \. \ vI...-

Reviewed. By 

*9803208-04* 



Cil!lIcrill Engineering I.n' ., -c. ',' 

Pagc_t_ (If _I---
CHAIN OF CUSTO][)\[ IU£CORD 

~o; 
C1icnl Nantt:/fal:ilily Name t SAt-U'IE ANAl Y~S RET IIRH) r 

~ TrqJTqI I I 1 

II\C: ,em ... l ~ .fU '-'-'-~!!l ~Ik t":"j,ad,'" .. 'lI:i ...... :' 
-.l 1 -1J..] l - ) .- I ) I /,; . r' { / \' ,.'{ r. "I' 

~ 
0( 

i".,··'l.l,./l,J !< 
I -- -.. •• I .) ~~ 8 

:j >oJ = .... 
TIME I~~h ~ 

Collected bylComl'any 

/; fh~'T t- Ii / 

I>ATE SAMPl.EII> 

.~. 

i 

! ~ 
Go ... 

1 • G: .~ 
i" ~ 

g Ij~ i 
... UIIl Z 

,,! 
iJl :1 
0" .. ;ll 

t -
~ " j J 
i J ~ ~ 

~ ~ 
i ~ 
.. Jj 

] ~ 

I 

I . 
"I! ~I~, h 

~ , 
•. <:,. 
" 

~.l 

t1 ~, 

21)..10 SilVilgC kuml ~ 

C'lmrll.!sltlll. Smllh "'II"I,IIt.", 21)-4,\1 
P.f ). Uux .1(17 I:! 
('harlcslun, SUlllh ("lIulin .. 29-117 
(~03) ~;h XI1I 

I'", I' 'If I' ill .he: bo"n It> ""I ... "",., ... helhcf 
• u..,plc: ..... ) filtl'red ..... 1/ .... p'cw .... «J 

CQL 3\'ls>~l 
Remarks 

..{)/I$ (")11 't.:. /" lb"/,, tli' tnlf' '-' IlLU-1 IJJ-IJ--'J-I--l-IJ--LI-J-I~I I t~;/ :,!.) ',:? ' .. ~ '. I 

'-I 1- -tLL ·1 -.,.-.. - ,-- __ ."-ILki.Sl'.1~L -'-I ('OJ' II 

. I 
.2. 1-'-'=-"<u""~U--'-' _-.~-·L-:.J.,...J.li! .) 'I ,;, i 

,£8;;, Ii:-' "01~';'I/:i iliD ~,s _.~llu - --I _.- 1\1)\1" '-c', ,,' __ _ ::.l-'.'---....!..':1_LL __ cc.._L' ; -", II- 2-

.uf ."( ,/ -Uel o:.~JY~ ,C) l...t:l-" .2. 
~ .. ---.. ---. --- ---- '-\---1--\--1-1-\-\-+-

__ I , ,.\ 1 ,'- I 0 ,- " '-1 ~~'-~ -Ii! :..: it ' ..• ,,'/ 

1-------t----4---11-++-1-1-1-\-1-1-1--1-1-1---1 1 I-I-i-I--I--II-1Ie--!If-----------

:------1- 1-1-1-/-1-1-1-1--1---1-1-1-1--1--1-1--1-1--1----1-1-1-1 

---l---I-++-H-I-\-j-I--i-I-l--4--I-l-I-I-I-I--I 1-1 -l-I -11---------

i-------ji----J----tH+H-I-I-I-I--1 1 I I--+-I 1 i-l-l-- +1--J--I -J--I -+-1 ---------

---1---1-- _1._1 __ ' __ 1 ___ ,_·1· -I--'--'--f--f--.--t--- t -t--I-- t--,--, 

-----------···-1 -------1 I--~-I--I-.-.I.--- - 1 ._ .• _._.1_ • ____ .• __ ., .. - ,. ____ I ··-···-I-·--f -- t·- ... --f·---·f 

I---I-l-H-I-I-I-I-I-I--j-j-I-- -·-·-·--·-·--1 I 1 1-1 -----------i 

1------1----+----+-1 HI I+H-l-I-I---I---I 1 1--j-I-1--1 1 1 I I 1--1--------

Dale: I I I 
. . 1 I I 

m~~7~'f;1~"/cA~'9~!~};~.},~"C, b;d~~-Jl~JJ~r-':~ IIL~.~~:,. d -.-- ;;~: ~ ''I ~ ,°
1

'0 H35 . 1 !t.tQ1Ljlik 
_L-JL 

V' ---.-- ... ---,.,. -- -
White = sample colledoor Yellow = file fink = wllh report 
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Certificate of Disposal (tank) 
Disposal Manifests 

Attachment III 



. ' 
.. 

AST Certificate of Disposal 

CONTRACTOR 

Supervisor of Shipbuilding, Conversion and Repair, USN 
Portsmouth, VA 
Environmental Detachment Charleston 
1899 North Hobson Avenue 
North Charleston 29405-2106 

Telephone (803) 743-6482 

TANK 10 & LOCATION 

AST 3909, South Hobson Ave., N. Charleston, SC 

DISPOSAL LOCATION 

Bldg. 1601 Tank Cleaning 
& Disposal Area 
Charleston Naval Complex 

TYPE OF TANK SIZE (GAL) 

Fuel Oil 200,000 gal. 

CLEANING/DISPOSAL METHOD 

The tank was cleaned with a steam cieaner, cut into sections, and disposed of as 
recyclable scrap metal. 

DISPOSAL CERTIFICATION 

I certify that the above tank has been properly cleaned and disposed of as recyclable 
scrap metal. 

/ £z.elqr 
(Date) 



ua~· J. .. ,. t:f: _":::'.&.1, .1 .. ; -10 r.u ,rsU3 7t:SU ~2:0 FE:\"X Y:\C 
80:S-'.1~-U"CJ'" . Apr-2B-1iI7 09:03A K .......... G1.aton 

., .. r , • 

.. ... 

p, 0, BOX 911123 
COLUMBI .... SC 292YII 
I ~A I WESTV "'CO ROAD 
EASTOVER. SC 21J(104~ 

GENERA TOR PROFILE SHEET 

~., Wute Pmlik Number 

l'1Ionc:' 1I01.1B~IS6] r ... , 1I01·B1·M 1'1 Eiq'ir:alicft Dale: _,_,_ 

A. GENERA TOR INFORMA nON 
Generator CH8f+c;nlJ "'A1IfI-~ (!M1Pt.f. " 
Physieal Addres. I8lf tL AI. Ite8SMl 
City. SQ(e. Zip N. cHflt,:-,~x~n~iJl":""""s~c:.-~8~'''';;-Y-;-;-:-05-=-----------' 
Billina Address (Ifdift"erlllt fnxn Physical)' f1.NM- V.4C ,Vl\e ,. j?() ~." 'U1, 
City. State. Zip N. C. #HU~AI ,SOC :;"1", , 
COftract Name '1"01)11 l/tf ILl: I( Titl: 
TelqlhCXIc Number (f~t) 143 . (, '+rT ·:J:NFu. NlInabe-r-(7." .... (l"='3)..-=-r"""IIr::;J:-_-C?!,......,.,J/"'/3-----
EPA ID Number fJllr 
C~~ ~~~~77~#~--------~G~III-e-~-r~S~IC~C-~~~~~~--------

B. WASTE DESCRIPTION (See instructions) 
N·me of Waste .2 f -" ,,'1 ~Hr t: ,"It::': 
OngJllal Prot:CU Ocnel'UJllg Waite )~.. ~!L' ¥ t.... ..fttml& 

CateS";y: Type i Speciai Waite ___ Type /I Special W.ste __ _ 

Estimated. Volume --'",2,4):::.....:,,(u..,n:..!..o/.'S ____ ---------------
Special Handling lnstructionsiSupplemll1ullnformalion ____________ _ 

CONSTITUENT lU.l\IGE 
~hu' tcaat • lNA 

IOC"" 

?fI ·7'5 % 
~·SQ % 
--_% 

-------- --'-_% ________ ,_'Yo 

-'-_% 
---_% 

Does the Waste Contalll any oCtile following? 

CONSTI11JENT 

~ .m ACTUAL (1fyou cbecbd yes) 
PCBs -A. ppm 
Cyanides --1L ppm 
Sulfldes .-L ppm 

C. i'b~"SiCA.L PROPERTn:S 

Odor (000 One) Physical S!.Ite @7O"F 

RANGE 
M4Dl'Cl.d~ 1 ..... ,-

'Yo 
-- % 

--_"to 
---_% 

. % -----
-._% 

----'AI 

COiot(S!r.. 
Jtp~ _ None )( Mild _ Strong _Liquid Semi Solid _ Powder 
f2~ Describe "1a.:ruL-fd& I!Ioo _ Sludp ~Salid Other: 

...... ~002 



•• 

05:14,97 ~ U:H F.U S03 760 52:0 ~':\ "AC 
Ap~~2a-97 OY:O~A Karma G'e.~on DV~ , .--__ ....... 

',. ( , ':" . 

Spec.fic Gra\'ity: 

I t-JIA 

F n=e L.iqulds: 
_ Yes $No 
rlf Yes. thIII ) , . I Volume . 

pH: . ~2 .1 >10. ':12.~ ..J ~12.S -: Nt" 

Flash Point: :<n"f.7J".'l')'1' iJ(~I·.1W'f i:;l~(r·· 19'f'F !~2(Ml'F ~.A. Closed Cup I:Opcn Cup 

D. TRANSPORTATION INFOR,.\fATION 
MClbod of shipmenr: _ Bulk Liquid _Bulk Sludp ..K Bulk Solid _DnunlBoot 

Other 
Supplemental Shipping Inf'crnultlon-:--;-t-:-,/7:A~---------------

•• 

it this a DOT naurdous M.teri.ll? A Ng YCi (If'Yci. eoruplete the foIlOW~'i infollnati~.) 
DOT Proper Shippill& Name Non 'f? rui·:::J.A-+uJ . 
Technical Name(s) (if applicable) ~ IA ' 
Hazan:! Class or Diyj,icn ~l ""tl~.£l..._-I-d8nt-I""·fi""catI-""·OIl--:N""um--:ber---~:-:-;I"'PI"------
Paclcing Oroup ~{A R<:portable Quantity (RQ) (Pounds or Kilograms) N/A 
Tlbl. lAbel ::--cN~!'LA!::-__ --;-:-r:' ________________ _ 

EmargOftC)' Response Ccnlact _AN~{..c:.A~ _____ --=---~:-:-=--:-:,..--:-"!"':"l":" 
24 Hour Emagmcy Phooc # tJ/A Emergency (iwd~ Book Page If ht.b 

E, GENERA TOR CERTIFtCA TlON 
I hereby eenify thlllth. informlti"" cattained in uus prof\lc is al:CUl1Ite and Il'IIe. All rele\'&l'lt 
intormatlM ~ing Imown or suspected haurds in Ifle possession oflhe GCIl~cr baw bean 
disclosed. Alilypes aod amoWltS of sptCial wastes provided in incidmtal .mourns haw hem 
idmtifled in 5«tio:m B oflhis form 
This waste is aat a -Ha.,.nlo .... Waru." as defined by USEPA lIldfor the state rClUlalions. 
This waste Jau "of ccr.tain any oEIh. following: 

•. ReSullSled.l'3diOIctive materials. 
b. \tcglIlated CCIIIctI'1uatiMs of PCB's (Polydllorinlled Biphenyl's). 
c. > 5.000 ppm ofTPH (ToUl Petrolcwn Hydrocarbon) from 01., Diesel or PAH 

(Polynuclear An>lNtic Hydracarbcm) CompcwuII. . 
d. :> 100 ppm of BTEX (B •• u'.nefToI.-elEthylbcnz-.'Xylone). 

This I'IlJtBi3i t"'~ below 1.1,. !n!]li..1'!!!!..1!'! ~oocemrar-ion of ~nt.iJlants rqr the tox;c;ity 
"baracteNtiaa.spec:ifiecI in th_ EPA 40 en Part 261.24 and for w_ beilll disposed ofill SC 
as specitled ill Scud! Carolina Hazardous Waste Management Regulations (R61·79.261.24). 
TIl. IllUded analytical cbla (if any)-\lll derived from a reprcseotative smqlle obtained acc:crding 
til the samplins mcdiods specified in EPA 40 CFR 26120 (c) OT an oquiwlerrt mllhod. 
Irany chill" occur in the chanlCler of1he _. !lui Qmerator shall notify 'NalicmsWasto, Inc. I' 
the Nordleast Sanitary Landfill prier to providing the waSte til NatiansWute, Inc. It the Northeasr 
Sanitary Lanclftu. 

The. ~f~~ ~'.Dvided is bued on.: I~~ one or mcx:e) \/.. .. • •.. 
__ LlIIMlIYSII(please .aBch) _MSCS(plase attach) AKnowlellse 01 Waste 
__ ~~ Exp~in~ __ ~ ________________________ ~ ____________ ___ 

1#4 n1. ~a,~ IJ}ftSrr=- n1~AGGR... 
Gcncr3tor's A.uthorized SiSitory Title 

ToDD M DAlt..ci( 1lIal/y /1, '1n 
Prinuct Name () Cit; 

•. ,j!.00~ 



GIANT CEMENT COMPANY 
Post Office Box 218 
Harleyville. South Carolina 29448 

************************************** 

* CERTIFICATE OF MATERIALS REUSE * 
**~********.************************** 

June 12. 1997 

Plant: 
(803)496-5033 

Fax: 
(803)496-7573 

This certificate is to serve as evidence of total reuse of solvents 
and/or waste oil received from your company as follows: 

DATE MAN NO QUANTITY POUNDS 
F0584 
U. S. Navy-Charleston Env. Detach 

97/05/23 52297 3762.00 30820.00 
97/05/27 52197 4274.00 33040.00 

=======================================================================~== 

TOTAL 2 8036.00 63860.00 

This material was used as a fuel in our rotary cement kilns, resulting 
in its compl~ce destruction, and this meets all requirements as 
defined i~ 40 CFR Part 268, Subpart D. 

rLi7L 
Donna M. Davis 
Facility Sales Manager 

DMD/ssb 

cc: Gr:::-! 
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BORING LOG PageLof ( 

.,_jJECT NAME: 
PROJECT NUMBER: 
DRILLING COMPANY' , -
DRILLING RIG: Jlv~~ DRILLER: 

. 
MATERIAL DESCRIPTION PIC/FlO Reading (ppm) 

Sample Depth Blows I Sample lithology U 
No. (Ft.) 6" or Recovery Change Soil 5 
.n. o' ROD I (OepthlFL Densityl N 

~ ~ Type 0 Run (%) Sample ) Consistenc C Remarks i " . 
ROD No. Length o. Colo Material Classification 5 .! 0 " y E ~ . 

Screened "-
~ • 

'" 
. • E ~ Interval " • Roc. ., " C 

Haron.u 

0 / .,J YiMM_ If? Ai, Wo ,0 0 
/// 32· ~·3 fk~~ 

fr.... 'l..iK A" -,]", Ai, -'" A..t-

13 L 'J ~ .Ii. hi' #. ~/ tf!-:1 

/ V . V 

/ I 10) , . ,PJ IJ"k JI .... .rJ 
b / 

,~ rr ./"'o/..Iku,.. V ' 

./' v r 
/.. 

" / 
/ 
/' 
/ 
/ 
/ 
/ 
L~ 
/ 
/. 
/ 
/ 
,,/ 

/ 
/ 
/ 

f / 
• When rock conng, enter rock brokeness. 

.. Include monitor reading in 6 foot intervals @ borehole. Increase reading frequency if elevated reponse read. 

Remarks: ----------------------------------

'11 r 1I1lfn:;> 

- .L. (i) 7titt _ ~k 10 0 
V 

"""* 

Drilling Area ,--_-, 
Background (ppm):i L... __ .....I 

Converted to Well: Yes No ___ _ WeIlI.D. #: __________ _ 



BORING LOG Page~ofl...~ 

PROJECT NAME C'{/{' - ?:Mc G;' BORING NUMBER: Clv'cJl 81 rz 
PROJECT NUMBER: DATE: -1-- ~q. '1<t -=--
DRILLING COMPANY: =:::::r7~"~~fu;~====GEOLOGIST: _::..!S;'/:..:::';S~CD ____ _ 
DRILLING RIG: F· '2 §'O .tu/ .~~ DRILLER: ,+I" ~t.eJ>t""" 

,o",.v~_~MAU~E:~IR~IIA~Ln~":S~(~~IIP'·T~nO~)IN~-1 
ls~mp't D_~~ Blows f Sample Lilt "'!:IT U 

No. 1Ft) 6
8 

or I R".v."I.:ha.~~~: Soil 5 
and or ROO I Densityl C 

IT!"p~_O Run (0/0) Sample 1 C.ns" .. , .nel 
ROD No. length or y Colo Material Classification 5 

Remarks .. . 
Interval Rock 

Hardness 
() 

12. 
iV,;lII'/ 'I /. " " 'lJ)JI . 

,)/ 

II 1/ ( l ( I 

i j I! I r I • 

• I I ( (( ( ( "I ... ", I Lc, 

/1/ 

14/ 
, I , I -
I I /- -

Slfu.-ttl~ -
f( -

I , ( ( -
" 

- I-l I 

Ja.'rA~-I..d 1--- ~~I . ~~--I--J~~++-+-+-I 
- S /1111 .\/1 .:i 

I \ 

(f 

• When rock conng, enter rock brokeness. 

... Include monitor reading in 6 foot intervals @ borehole. Increase reading frequency if elevated reponse read. 

Remarks: ----------------

I I l.-

I I l-

I I I-

t \ -
Drilling Area ....4-. 

Background (ppm): L.t::.J 

No;>S , Well1.D. #: _______ _ Converted to Well: Yes 



BORING LOG Page J-Of~ 
""JECT NAME: ~C-,M:..l£....::r~-------,l"'-.!tJ.~tVi~c,,-C;::!..I.-_BORING NUMBER: CjJC/i - Be?. 

, ..IJECT NUMBER: DATE:.Lf -?-'1 . 'J{1.. 
DRILLING COMPANY: --r-I-O-&-'l1/&ij1i~~-~~--GEOLOGIST: -J"fSc<:; 

DRILLING RIG' p.:;S-O '::d ?>-10(} DRILLER: 11 0;t.[M.f)V .. 
MATERIAL DESCRIPTION PIC/FlO Reading (ppm) 

Sample Depth Blows I Sample Lithology U 
No. (Ft.) 6~ or Recovery Change Soli 5 .nO 0' Rao I (OepthiFt. Densityl ill ~ ~ Type 0 Run I%) Sample } Consistenc C Remarks ~ - " 5 0- a 0 Rao No. Length 0' y Colo Material Classification E ~ -Screened 0' 0 • E ~ ~ 

" • 0 ;: 
Interval R~k .. " C 

Hardness 

l0 / - M. !.s; H-v Sa.vJ 51/. -hv.af.(~ l-I .. 

')..1- 7 " - I 
I I , I, I--

I~ / (;7f \ I 1 , I I 1-

').1 7 -, 

130 / 
7 
[7 
;-/ 
7 ,. 
/ 
/ 
7 
/ 
/ 
7 
// 

7 
i/ 
7 
/ 
1/ 
7 
1/ 
[7 
7 

" • lNhen rock coring, enter rock broke ness. 

** Include monitor reading in 6 foot intervals@ borehole. Increase reading frequency if elevated reponse read. Drilling Area ,..-_.., 
Background (ppm):LI_.....J Remarks: _____________________ --------------------------

Converted to Well: Yes No ___ _ WeIlI.D. #: _________ _ 



BORING LOG page:£ of 1-
PROJECT NAME: _________ BORING NUMBER: c)JCIB73(,:f3 
6~~~~~~ ~g~~!~~ ------------g~~~:OGiST S if :P 
DR I L LI N G RIG: ..jI(' / l> /...(J.-t-i>m DR I LLER: ----;,t4~/.;.;:'2.Zli"_7-;:::'--/~~'""t,-;-'f')1~:fr...;.------

Sampl Oepth Blows' Sample Lithology 

No. 1Ft) 8 M or Recovery Change 

aod o. ROD f (DepthJFl 

Type 0 Run 1%1 Sample I 
ROD No. Length o. 

Screened 
Interval 

v r/ 
I\, s- / 

MATERIAL DESCRIPTION PIDfFIDR .. dln.lppml 

Soil 
Densityl 

Conslstene 
, Colo 
•• 

Rock 
Hardness 

Material Classification 

i f 

/I 

u 
s 
C 
s Remarks 

}.<V 

All/Sf" 
{i 

I f 

II 

\Ikr- / 
'I('f/ ~ L 

N I ~ • ~ • 0. . 0 ~ 

E ~ " . 
0. 

~ ~ • E '" • 0 ;: 

'" ~ 0 

CZ 

it 
iX' 
g 
;.-

r- ~ 
~ f '\ 

/ ~ // 
~~~/-+~ ~-+-r----------~------~~~~ 

/ 
/ 
/ 
/ 
/ 
/ 
/ 
/ 
/ 

/ 

/ 
* When rock conng, enter rock brokeness. 

u Indude monitor reading in 6 foot intervals @ borehole. Increase reading frequency if elevated reponse read. 

Remarks; ______________ -.,..--::,..-_____ _ 
Drilling Area ,.....Q!..-, 

Background (ppm);~ 

No >\ Converted to Well: 
{ 

WeIlI.D. #; _________ _ Yes 



pOOJECT NAME: 
)JECT NUMBER: 

BORING LOG page:t- of 1-
_________ BORING NUMBER: qvc/6 - 8[!f 
____________________ DATE: __ ~3t~-~A~f~------__ _ 

UR'iLLiNG COMPANY: GEOLOGIST: _,"","",,:~::,(I.,l(,C:X'=--l<(}~ ______ _ 

DRILLING RIG' .s/!/) L~/9:!)al DRILLER: Cott9?1J?oI 

MATERIAL DESCRIPTION PID/FIO Reading (ppm) 

Sample Depth Blows I Sample Lithology U 
No. 1Ft.) 6" or Recovery Change SoH 5 .nd o' Rao I (OepthfFl Densltyl N 

~ ~ Type 0 R,n 1%) Sample ) Conaistene C 
Remarks i 

m · m No. length 5 • Rao o. , Colo Material Classification E ii " . 
Screened o. . • E e ,! 

" 0 l: Interval • R~k 

" m a 

0 Hardness 

t. / ~. 5~nJ!1i s.ul 111;$1' 15(" 
'2 7 /1 " ? 
.3 7 3 I I 

N 
I I t) 

7f 7 1/ 11t7/Sf 
c;- 7 .. (,'~;O/t'7 , 

~ / 7 ~44. V II "\ VS 
1- 7 ( I ltd ~ 
f 'f/ ! ! 1 l£Itt ) 
v 

rq 7 '0 ~ fOA1P ('.(luG 7 1.4. ~P'~t 
... lIn 7 1/ " (pJJ~ 

III / I I 

111 7 0 ~. II / II 
7 ~ 

/ 

1/ 
.. 

7 
,/ 
7 
1/ 
7 
/ 
/ 
1// 
/ 
7 
/ 

'-"". o11en rock conng, enter rock brokeness. 

- Include monitor reading in 6 foot intervals@ borehole. Increase reading frequency if elevated reponse read. Drilling Area ,....-_..., 
Background (ppm):LI_~ Remarks: _______________________ _ 

Converted to Well: Yes No ___ _ WeIlI.D. #: __________ __ 



, 

BORING LOG Page-.Lof_' 

PROJECT NAME: __________ BORING NUMBER: o/e Ie· 73f5 
PROJECT NUMBER: DATE: 4'-JFj 
~~:~~:~~ ~~MPANY: -£-.-)--'--:./.-m--o------~~~~~~iST: -c.."5 ... f!,,L~ti1.=.:...~L-------

MATERIAL DESCRIPTION PIOIFIO Reading (ppm) 

Sample Depth Blows I Sample Lithology U 
6" or Recovery Change 
ROD I (DapthfFt. 
(%) Sample ) 

Length or 
Screened 
Inlerval 

Soli S 
Densltyl 

C 
N 

~ ~ Consistene Remarks i " . " , Colo Material Classification S E i " ~ . , . • E ~ 
" • • ~ Roek 

" " 

No. (Ft) 
and or 

Type 0 Run 
ROD No. 

o Hardness 

~,b. Sll-/v C'~ ~ 

~ .. ~ 
~ 

-r 

/7 
-;2.1/ 

p-
I! (LL" t1~6r ("..;: SVtH ,7 I 

--- -

1-/ -
ft7 

Iq / { y 

lif? / --, 7 
~/Fl' . 

11// 

1/ 

• When rock conng, enter rock brokeness. 

U Include monitor reading in 6 foot intervals @ borehole. Increase reading frequency if elevated reponse read. 

Remarks: ______________________ _ 
Drilling Area .--1..!:4-. 

Background (ppm): ~ 

Converted to Well: Yes No ___ _ WeIlI.D. #: __________ _ 



BORING NO::.... ___ _ 

OVERBURDEN MONITORING WELL SHEET 

PROJ 

ELEVATION 
FIELD GEOLOGIST 

_------4----- DATE 
.L!l.~¥---r-.,-,r-----i METHOD: 

f----------,;#i---ifii-===---ELEVATION OF TOP OF SURFACE CASING: 

..... II---+----ELEVATION OF TOP OF RISER PIPE: 

.... I----I----STICK-UP TOP OF SURFACE CASING: 

141-----1------STICK-UP RISER PIPE: 
..... 1--+-----1.0. OF SURFACE CASiNG·:.... _______ _ 

TYPE OF SURFACE CASIN:;:G::..: ______ _ 

=--+----RISER PIPE 1.0.: 

TYPE OF RISER PIPE: 

BOREHOLE DIAMETER: 
.---4---TYPEOFSEA~L~: __________ _ 

4-__ +--__ ELEVA nON I DEPTH OF SEAL: (l 
4----t----TYPEOSSEAL: F"WL~ 

..... ---t---- DEPTH TOP OF SAND PACK: 

• __ -+-___ ELE\IATIONI DEPTH TOP OF SCREEN: 

1-----l-----TypE OF SCREEN: Puc. -<f a 

SLOT SIZE X LENGTH: I I " () )( o· 0 I 

1.0. OF SCREEN: /zC 

~---I---- TYPE OF SAND PACK: 

1-----1--- ELEVATION I DEPTHBOTTOM OF SCREEN: 

1----1--- ELEVATION I DEPTH BOTTOM OF SAND PACK: 

TYPE OF BACKFILL BELOW 09SERVATION 

WELV 

I_~ _______ ~~~~~~=:::JI--ELEVATION i DEPTH OF HOLE: 



BORING LOG Page -.l of_' 

PROJECT NAME: GiN ~ BORING NUMB~E:::.R.:.:.:_',-::;JIt:-Jw",-;-o-,I,-----,5_;_t-,-<-_f~~~ 
PROJECT NUMBER: DATE: 1-'(1,> 

DRILLING COMPANY: _---:;g~.~ ~/("'~_,"";;;;c;J",-S'-"'v--4, _____ GEOLOGIST: , , 
DRILLING RIG' .-rl-~ DRILLER -~/Jlt-,viS~v=X-+-----

MATERIAL DESCRIPTION 
Sample Oepth Blows I Sample Lithology U 

No, 1Ft) 6" or Recoyery Change Soli 5 
and 0' RCD I (o.pth/Fl Densltyl 

Type 0 Ron 1"1 Sample I Consist.ne: C 
RCD No, Length .. , Colo Material Classification 5 

Screened 0' . 
Interval Rock 

Hardn ... 

r / 
'- / ~~ s V -JMJ 
> /,/" j / 

'f / )(<f /1 'y 
)' / ./ 

~ / 
1- / (;."-'< 

« / I J./L{ 
, 

,Ii 

'1 / 
IV / ,<2- -"1 

II / V\JJ rv I 
\'L- / o/L[ V 

/ 
/ 
/ 
/ 
/ 
L 
/ 
/ 
/ 
// 

/ 
/ 
/ 

• When rock coong, enter rock brokeness. 

-Include monitor reading in 6 toot intervals @ borehole. Increase reading frequency if elevated reponse read. 

Remarks: ______________________ _ 

PIOIFID Reading (ppm) 

" ~ Remarks i 
m . 
i 0 

E " • E ! 
" • 0 

" m 

D~-/ 
I 

\Y 

III 
f\ 

~f-~-fv.Y 
It 

Drilling Area 
Background (ppm): 'I --, 

Converted to Well: Yes -Y-i--'- No --- WeIlI.D, #: 1M.. &1) 0 i 



PR.OJECT NO. 
I ce.c v"TION 

ELD GEOLOGIST 

BORING NO .. :,.' ___ _ 

OVERBURDEN MONITORING WELL SHEET 

1-----:--~r"r---~IF==t---,ELE.vA·TlON OF TOP OF SURFACE CASING: 

~--+--- ELEVATION OF TOP OF RISER PIPE: 

.... I----r---ST.ICK-UP TOP OF SURFACE CASING: 

1-4t----t----STICK-LIP RISER PIPE: 
~--+---I.D. OF SURFACE CASING:...: _______ _ 

TYPE OF SURFACE CASIN:;:G::.: ______ _ 

TYPE OF SURFACE SEAL: G H"~ - F/ .... s/.- /lAS 

=---\---F<lSe:R PIPE 1.0.: ..Jic..,.· ",2-;,)_-.,....,. __ _ 

TYPE OF RISER PIPE: j'J C. '-1:,) 

BOREHOLE DIAMETER: 
.r----+-----TYPEOFSEA~L::.: ____________ __ 

... ____ +-____ ELEVATION I DEPTH OF SEAL: ( 

... ----+----TYPE OS SEAL: F.' '-'- ) ~ 

.----f-----DEPTH TOP OF SAND PACK: 

• __ -\-___ EILEIi'ATIION I DEPTH TOP OF SCREEN: 

~--+----r"PE OF SCREEN: 

SLOT SIZE X LENGTH: 

1.0. OF SCREEN: 

.----f----riPE OF SAND PACK: 

---+----. EL.EVJ~ TIIJNI DEPTHBOnOM OF SCREEN: 

------f---- ELEVATION I DEPTH BOnOM OF SAND PACK: 

riPE OF BACKFILL BELOW 09SERVATION 

WELL: 

I __ L _______ -====~~=::j--- ELEVATION; DEPTH OF HOLE: 12.. 



BORING LOG Page L of_l_ 

PROJECT NAME: _.J..c:....!l.tU'-e=-______ BORING NUMBER: S; f ~ (?; M U/D z. 
PROJECT NUMBER: DATE: liz 5' Iff 
DRILLING COMPANY' (~~ S' GEOLOGIST" L .. '.L-£« ' __ ok - ,. 

1 .i>.Q' .D DRILLING RIG: --cJ; ""Tn, '"""- DRILLER: 

MATERIAL DESCRIPTION "'OIFID RHcInt Ippm. 

!- ...... _I - ..-- U 
No. Ift.I r .. ........ """"'" ... S : .. or oeD 1 I_L -.,. 

~ 

I ~ .... 
"" - I -- c Rem.rIta I oeD No. ....... .. , Colo 

_Clau_ 
S I I - .. • - -. -

I 7 irz"", C;':/...{y S~lJ 11/VLo; <:. f 
1.-- "7 i 

;, "7 
t.f /' 
S /' ! ,'J 

7 ! S. fVL~lt0 .' 

& 

1-7 I 
<={ 1/ i 

J 

cf V I 

/' I 
, 

{O [ 

I( 1/ ,w J/ \1 J 

It, 7 " 

17 
/' . 

7 
1/ 
7 
---;/ 
1/ 

-

7 
1/ 
1/ 
1/ 
7 
./ 

'_""*cortno.-""*_· Drill' A "' ___ fig iI1 e i00i_ 0-. ,_ rudInIJ"- w_ . ..., __ . J09 rea....----, 
Background (ppm): \....1 _ ...... 

Rema~:::::~~~::;:::::~:::::::::;~~~~NW~~ __ ~ __ ::== 
Converted to Well: Yes ·..:::j"l"-i _ No ___ Welll.D. ~ '2'tMN ll. 



BORING NO.: i1!MD-3 

NO. 

G80I;;O~IST 
T~ 

OVERBURDEN MONITORING WELL SHEET 

I--------r~---.... II===+---ELEVATION OF TOP OF SURFACE CASING: 

.--t----ELEVATION OF TOP OF RISER PIPE: 

.... I---t----STICK -UP TOP OF SURFACE CASING: 

f'<IIt---+----STICK-UP RISER PIPE: 

.--t---I.D. OF SURFACE CASING: 'i?'~ flail! WeCg ,~,... 
TYPE OF SURFACE CASINc.;G.:..: ______ _ 

TYPE OF SURFACE SEAL: COloe- c;'fi' 

=---+---RISER PIPE 1.0.: 

TYPE OF RISER PIPE: 

BOREHOLE DIAMETER: ,-/"'o"'-Y-_'1"-___ _ 
~---+---TYPE OF SEAL: G-rbLLli', 

ELEVATION I DEPTH OF SEAL: L 
.--+---TYPE OS SEAL: &V\.tn i~ . 

• --+---DEPTH TOP OF SAND PACK: 

• __ + ___ EILEI.'AT:ION I DEPTH TOP OF SCREEN: 

----\----n(PE OF SCREEN: pvc 
SLOT SIZE X LENGTH: 

1.0. OF SCREEN: 

.---!----T'fPE OF SAND PACK: 

"i:!o!-:so Sr!'~u.. ?:Q,.;cd, 

---f----EL.EVATION I DEPTHBOTTOM OF SCREEN: 

---+--- ELEVATION I DEPTH BOTTOM OF SAND PACK: 

TYPE OF BACKFILL BELOW OBSERVATION 

WELL: 

1 __ L _______ ~::~~~~=:::t---ELEVATION i DEPTH OF HOLE: 

, 
I 



BORING LOG Page -L of _1_ 
PROJECT NAME: ---.:C;;;;..7~[,v_C-_______ BORING NUMBER: 1"i1VlI...vq,:s 
PROJECT NUMBER: _--r'-r---, _____ DATE: "i-Jz <-/1"1' 
DRILLING COMPANY: C,Z::::l..<-. GEOLOGIST: _"..,....."i _-,.,-____ _ 

RILLING RIG S-f t; Ie DRILLER F () ..-Y D ~ 17'1 .............. < 
, 

MATERiAl DESCRIPTION .... ,.-... _, 
I",::" -_, ....,. ""'- u , ... , ro< ........ CINnto ... S ... or IlOD 1 i_L -... ~ 

l ~ 1< .... ,.,., 1'1' ....,. , """- c Remlrks I - No. I.o"ftII 0< , CoIG _rtoI~ S t - .. • -.. .. ..... -
I 1/ r,...... S.i-{v,)J )i&,') -

L i/ 
'], 1/ 

Lf 17 
S-1/ ',J 

y /' 
i- I/ it <"'L.£ (N <-Po jJ 
c,r /' '1;1 I' I 

C( 1/ . 
If 

to :/ s;[r{ ~ 
. {{ /' 1 
,(, / d; 

/ 
/ 
/' 
/ 
/ 
17 -
/ 
/' 
1/ 
1/ 
/ 
1/ 
/' 

~~-==::n 0 _. '_1UCIi1Ig hquoncy KoIeva""'_IUCI. Drilling Area~ ........ 
Background (ppm): ","",'--' 

Re~nks:~~:::;;::;~::~;:::::::::~~~_~Z7.~~======:: 
Converted to Well: Yes No ___ WeIII.D. -= _..!:l.!~~:""---"'---



, 
BORING LOG Page_l_ofL 

P R OJ ECT NAME: ----"S:...:., ...Lk"'-L.I ...,C6,----""Zi""u,,-,,",,="'-;...:,(J.,-- BORI NG N U M BER: IV} W 0 3 0 
r-JECTNUMBER: DATE: 8- 9-9:'l 
b.....<.L1NG COMPANY: C(~,( tim 1/0)/,';"" GEOLOGIST: 
DRILLING RIG' -'-"""-,-,"-,"""--"'-J.-1.LLJ.=vl--- DRILLER' ---:/<-=-.;..--. -------

MATERIAL DESCRIPTION ~ Pl0fFID Reading (ppm) 

Sample Depth Blows I Sample Lithology U 
No. 1Ft) 6" or Recovery Change Soil S 
.nd 0' RaO , IDepthift. Density' N 

~ i. Type 0 Run 1%) Sample ) Conslstene C Remarks • ID 
0. . ID Rao No. Length 0' y Colo Material Classification S E i " · • Screened 0' . • E ~ 

& Interval 
<II • • Rock , 

" ID 
Hardne .. 

~'l.1 / .:vo.rk ~ ( ="'" t>t. b~ 
~d / S i fly clWy', ['1<A,--k. 

';:I.,:> Yo 
;Y( : 

1;:'4 

I") ,- Yo 
~6 Y .5 CA. VV\-C:. ~ ~ 0. b:>v <.. 

ri."7 ~ 
V-

I?$' Yo 
~ 1-:>'1 Isv.;; 

I:N ~ ~ 
J;>..... .. /.. Gl'<4' .$ j lip do..y 

X (">1 t. ~OM..R.. / ... ""'" tr· ~I 

3"'- y;: ,,~s/...dl f~~ 

"7::> % 
3g I~ (Ail serf-

% 
~ 

c:.;e/ I. }U'c, t: vv . 13)' 

~ &<:l ""'~~ .: 3 ~ 
, 

13( 

7' 
.~ 

<3' 
~~ 

<~ ;X' 13.7'· 

/ 
/ . . 
V · 
V , .' 

/ . 
/ 

. 

/ 
..."~,,,,,,,,.en rock conng, enter rock brokeness. 

- Indude monitor reading in 6 foot intervals @ borehole. Increase reading "frequency if elevated reponse read. 

Remarks: 
Drilling Area 

Background (ppm): 1'-----' ------------------------
Converted to Well: Yes· No ---- Well L.D. #: __________ _ 

/ 



(I) SOUTHNAVFAC LOG OF BORING PBg~ of 
C"'c../J< -""'''''030 

PROJECT NO: PROJECT NAME: SI7FIR f· 

PROJECT LOCATION: CAJC ClJArt,,·<-r~.'7<>.v~ G DA TE DRILLED: ~/R 199 I 
DRILLING COMPANY: /'vJTo 1JiJ"""..-.:;: c~ SURFACE ELEVATION: Feet 

DRILLING METHOD: I,f.Ho-- (",. 4..(<'1'l BORING DIAMETER: Inches /0 

DRILLING RIG: fI. r S7 ;.,. i. r ( t:f GEOLOGIST: 'HlA.Q? ou~<F 

..: PID (PPII' C!) 
! 

wa: 
e Q 

x_ u. ... '" ... w .... 
JI N <J a: GEOLOGIC DESCRIPTION 

~" ... '" II) 

i! 
II .... WELL DIAGRAM 

"-II ~~ Z c 0 % II) Density/Consistency. Haroness. Color w_ e 0 ~ iii <J 
Q ... 

II)Z ... Ii N " ~ 
II) 

'" iii IS • :> II) -CD Q 

;:;-11 ,M.1.. .... 1 : j' .. ,~ J., 3' b Is 

6,..1 <> ~ z' S:AJ, /'3 k.) h:o
_ ~, ~.~ 1 · 

5''':4-.,?1 ; .... kJ ""')t-c.c.v ~.", Cl"--"' f 
. 

fL' W ... , ..... .1 ec6J/,s, J, . 
5- b~L -
· 1.',. 3' 5~J J./-.k s.- ~ .. /.t.J , , .J 
· ;.f.,."".~-..:? .... ·it 7,0_.-'" c.. c. & JI_" · . 
· I · 
· ~r4~ c../~~7 ~ ... J, 61 .. k- 5;/~, ovJ d- o 

ID- S' / 6/~ -
· 
· 

15 0;0 s~ '~.1 c/.', P..k c.,~, ~-hl. -

~ 
o~' -I".J t. , 

"<>f' 10 , 

£( 1 Y O~\~ 
~. 

eLI'(, p •• k: 6ra I S.!-;l.~ "'.oj IX 20- .M.II ... , S .. 't:.t, -plo).,·" 1 ~ -. 

· 
25= -

· 

30- -
· 
· 
· 

35- -

40- -
,., 

~f'· . 

,-- . --



BORING LOG 

MATERIAL DESCRIPTION 
Sample Depth Blows I Sample Lithology U 

No. 1Ft.) 6" or Recovery Change Soli 5 
.nd 0' RQD I (Depth/ft. Densltyl 

Type 0 Run (%) Sample ) Consistane: C 
RQD No. Length 0' , Colo Material Classification 5 

Screened 0' . 
'gf 

Interval R=k 

0 Hardness-

~ .1- / SJ{J'A/ .eil 
1£ L / 

/" C(}YCAm-7<.fF/;" ~, 
~ 
/ 
/ 
/ 
// 

L 
. / 

/ 
L 
/ 
/ 
/ 
/ 
/ 
/ 
/ 
/ 
/ 
1//' 

/ 
/ 
/ 

.... ,.\M" en rock coring, enter rock brokeness. 

.. Indude monitor reading in 6 foot intervals @ borehole. Increase reading frequency if elevated reponse read. 

Remarks: -------------------------------------

PIC/FlO R.~ding (ppm) 

N 
I. ~ Remarks • .. 

a . .. .. 
E a " . 
• E e ~ .. 0 ;: • .. Q .. 

(ti)J.. 

Drilling Area 
Background (ppm): ''-'0=-.;"""1, 10 

Converted to Well: Yes NOr- WeIlLD. #: __________ _ 

I 

l 



BORING LOG Page~of~ 
PROJECT NAME: cMe BORING NUMBER: CNtj~Bjz 
PROJECT NUMBER: DATE Jf-:J..r- - q 
DRILLING COMPANY: 7/71r !'P-, GEOLOGIST: r.: . '5 i,2eo /,J' !\/fY4",dw' 
DRILLING RIG: r:2S0 Hr"j TJP/ <:J~P!iJr.Jk 5-9@RILLER: J/IMlL.. C?JI FI.4AA/ 

MATERIAL DESCRIPTION 
Sample Oepth Blows I Sample Lithology 

No. (Ft.) 6" or Recovery Change Soil 
and or RQD I (DepthlFl Censityl 

(%) Sample ) Consistem:: Type 0 Run 
RaO No. l.ength or y Colo 

() 

1/ 

Screened 
Interval 

<) / IIII'lL 

F h / 

q/ 

/1/ 
(1 / 1~ 
13/ 
11 /Il 
is / 

I1L) 

~I / 

-;).3/ 
a1- / (rflo 

. , 
Rock 

H;vdness IJ 

" '/ 

I, 

/1 I, 

Material Classification 

vJu-

~. ,. 
0~-\'V~ -k.J,.. 

f' (, 

e' e 

• e " 
!' " 

(. " 
( , ( 

, , I, 

f( I. 

I ( C( 

,-, V7 

U e e 

~e (' 

(/ < , 

, , ' , 
( , t \ 

, I t L 

U 
5 
C 
5 . 

PIC/FlO Reading (ppm) 

N I ~ Remarks ~ 
.. • ~ 0 .. 

E a. ~ . 
• E e ~ .. • 0 ~ 

1/ " .. .. 0 

1::ItcKt. ¥of!l/Id) 5 
-) 

7" 
7 

po ~ 
j; .f; l<-

I !l5/!PJ.~()4I':f ~ if-
!Z ~ 
fit'; r-
:Jl? ~ 

At ~ 
II! V" 

\ 
\ 

/ 

Drilling Area 
Background (ppm):~r.:-""f}""" 

Converted to Well: Yes No 
-f--"'"--

WeIlI.D. #: __________ _ 



BORING LOG page20f 1.. 
PROJECT NAM-E- -~-,.,~." , .. n~n. /71.//1 10 _ 7l11'f1. : ______________ CU"",,, "VIVID"". \..-'V '-I ( . 1)),::,,'-

PROJECT NUMBER: DATE: f -:.!?: 
DRILLING COMPANY: ___________ GEOLOGIST: 

DRILLING RIG' DRILLER' 

MATERIAL DESCRIPTION PID/FIO Reading (ppm) 

Sample Depth Blows I Sample Lithology U 
No. (Ft.) 6" or Recovery Change Soli 5 ,," Of RQD I (Depth/Ft. Densityl " i ~ Type 0 R,n ,%) Sample ) Conslstenc C Remarks • " 

/ 
1i · " RQD No. Length Of Colo Material Classification 5 • y E 1i " . 

Screened Of . • E f .. 
Interval 

UI • 0 'E Rock UI " Q 

11.(" ,Ib II. 
Hardness 

1\ 

J.b //' ') r 1/ t fA YVk / < r. tv (fA--/{A / 

9.1- / ~ 
f I 

/ 

7&' / ')1S~ Lr..M dfA.t1 //t'IvrilA / 
....>b? ..f'JJ.-~ " { 

;;t( :/" 't 

1,0 / / 
/ 

, 

/ 
," 

/ ~ 
/ 
/ 
/ 
/ 
V 
/ 
// 

/ 
L 
/ 
/ 
/ 
/ 
~ 
/ 

.... / 
/ .... 

. When rock conng, enter rock bfOkeness . 

- Include monitor reading in 6 foot intelVals @ borehole. Increase reading frequency if elevated reponse read. 

Remarks: 
--------------------------~\~/~-------------

Drilling Area ~ 
Background (ppm): ~ 

"- x \1\.' ..... 11 I n ~. 



BORING LOG Page .LOf~ 

PROJECT NAME: CAI( ("' :CoVEr; BORING NUMBER: CA/CJ1-1!/fJ'3 
P ROJ ECT NUMBER' ----""-'-'/.~-.......,,""'""....,..,'--- DATE 1- • '2 ;Z - 9 2 
DRILLING COMPANY: ---r=-~"'-F:tfr~~~<--------GEOLOGiST: ~ '/5 e--o /' z-l-L.£"rY'-r»U v-c9'\. 
DRILLING RIG: -F""'-' ),....J'=lf~b.,;:.iiV(=-=..!......!:7"::51tJO-:-----DRILLER: JI1IldV.!. 'CiJ~ 

Sampl Depth 
No. 1Ft.) 
and or 

Type m Run 
ROD No. 

v 

Blows f Sample Uthology 
6R or Recovery Change 
ROD 1 (Oepth/Fl 
("!o) Sample ) 

Length or 
Screened 

Intern! 

MATERIAL DESCRIPTION 

Soli 
DenSity! 

Consistene 
, Colo 

'" Rock 

Material Classification 

1--- / ') ?()jI- Id~ -d.! qXt-d ( 

~ // 'if?" 'I. /i '/1Ih. r"7'" .;- brl/w;' 
3 / I j 5' l{1 (,jf"tft/2~/ 
4- /1,,\ i" t '/'(1." / '?i/I-'1 ~.,::t;{ 
C; / I> I/.;j.~,. Lit / ~~ J6-- r"1 r;{'1i' Ie 

l, / ~ 'If V I {./I 14,l/t.r "I- c1a",/,P",.I' 

• When rock conng, enter rock. brokeness. 

U 
5 
C 
5 Remarks 

PIC/FlO Reading (ppm) 

?:~. 

5lv 
0~ 

~ 

~IT&>5- DSo."1 2!:it. 
)'01 

..... Indude monitor reading in 6 foot intervals @ borehole. Increase reading frequency if elevated reponse read. Drilling Area 
Background (ppm): c;:J Remarks: 

-------------------~-------/' 
Converted to Well: No 17 

-~--
Well 1.0. #: __________ _ Yes 



BORING LOG page~ofL 
F "JECT NAME: (]{j~ ~ ~ ,J/f (;: BORING NUMBER: d/C -/9BeY( 
~"",JECT NUMBER: _-='""""'....-".-______ DATE: 4~ , 
DRILLING COMPANY' 7/lJfIt/rffl:O> GEOLOGiST J/S=-J 
DRILLING RIG: F'l,NJ /7 ~"(') DRILLER: 11 , (};"AMM.--

MATERIAL DESCRIPTION PIOIFID Reading (ppm) 

Sample Depth Blows! Sample Lithology U 
No, 1Ft) 6" or Recovery Change Soli S 
.nO 0' RaO I (DepthlFL Density' N 

~ ~ Type 0 R" (%) Sample ) Consistane C 
Remarks ! " . " Rao No, Length 0' Colo Material Classification S S Q , E a. " . 

Screened "' . • E ~ ,! 

'" Q ~ Interval • R~k '" " 
V 

Hardne&$ 

11- 7 Iili. I!~ ])rv, ~ /h .1 It; 
/1 / 1/ .~ ,,I l~i~J<-I M/A S 
~ 7 I;~,-, [l~ ( ( vs '-14 1/ 1dJ.. ..--, ~t'/t/ \A. ('f)/7::JK.A - 03cn )Z 

5 7 ~ -Z ~*~ r.,q .s.: 7/.-/ , .1t¥rd, Q, 

h .-/ ... ( ( I~ 
'7 / ;::;11-/;'/'.;/£& 1 

!K // ltO I ( 
/ 

" 7 
.-/ 
/ 
7 
[7 
7 
.-/ 
/ 
7 
/ 
7 
/ 
// 

/ 
7 

" 

/ ... 
.. When rock. conng, enter rock brokeness. 

... Include monitor reading in 6 foot intervals @ borehole. Increase reading frequency if elevated reponse read. Drilling Area ~ 
Background (ppm)lh _I Remarks: _______________ T/~ _____ _ 

1 
Converted to Well: Yes No ---lV~_ Well LQ, #: _________ _ 



BORING LOG Page j Of.£ 
PROJECT NAME: C;VC - ~atlc C,·) BORING NUMBER: !?J3r2f5 
PROJECT NUMBER: DATE:.,If -;l? 
DRILLING COMPANY: -::-, "'1,J)-,;-rt"W"" /frt51.Z"'--. 0-;:------GEOLOGiST: ---,~,-,=-/""s.r~-::-'--~-n-A'A..--,---
DRILLING RIG' F-),r0uf S-qOO DRILLER '-'fJv{/yf<V/V 

MATERIAL DESCRIPTION PID/FIO Reading (ppm) 

Sample Depth Blows! Sample Lithology U 
No. 1Ft.) 6" or Recovery Change Soli S 
.nd 0< RQD I (Oepth/FL Densityl N 

~ Type 0 Run 1%) Sample ) Conaistane C 
Remarks i III 

~ III 
RQD No. Length 0, y Colo Material Classification S E } 0. 

Screened 0' . • E VI ~ Interval Rock • VI 0 

11'2 Hartlness 

1.. / rJ IiRI Fni1 ~ ])'V/"(,,, //;11 I~ 
~ / ~1JJp rt,~ ec.", II /1 :) 

3 / ~&L ~,@" ~5/Ac~ ~ t; 

W / )/ti)" 1( If~'/AJ~ ~ 
b /' , /I /1 / /, 

/9S'rl!f%-fff~ ~ 1+ 

10 L .. ~ ~$~C4~ if..j.i1 

I~ / >- $..,'Py ~. ~ J'~~ l"-, ,t ~-. 

~ //' )ill1d 

/' 
/ 
/ 
/' 
/' 
/ 
/ 
/' 
/ 
/ 
/ 
/' 
L 
/ 
/ 
L 
/ 

• When rock conng, enter rock brokeness. 

- Include monitor reading in 6 foot inteNsls@ borehole. Increase reading frequency if elevated reponse read. 

Remarks: ---------------fl--------I 

Drilling Area 
Background (ppm): Ir--., 

Converted to Well: Yes No V Well 1.0. #: _________ _ 

\ 



BORING LOG Page..£. of-.L 

pr :CT NAME: C;VC- f..04lE G BORING NUMBER: C/JC;CI-73f!ro 
P~cCT NUMBER: DATE f- 2.3 -~9 
DRILLING COMPANY' --1I=Ci'P~E:.""'i:~!f1T,-r;-x-----GEOLOGIST: At tt<'ft-,./it D.. 

DRILLING RIG: F-).r70 tv! 5"qal DRILLER: fA ' UJU71--4V 
MATERIAL DESCRIPTION PIC/FlO Reading (ppm) 

Sample Dopth Blows' Sample Lithology U 
No. (Ft.) 6" or Recovery Change Soli S 
,nO o' ROD I (DepthfFt. Densityl '" ~ ~ Type 0 Run (%) Sample ) Consistane C Remarks .. III . 0 III S 0- .! ROD No. Length o. y Colo Material Classification E ~ . 

0- f .! Screened o. . • E " 0 ~ Interval R=. • " III C 

rfl 1\ .1'1 
Hardness 

WH drj(()f1\e 4(t". hi 
I / I '" (/Jorj f- d((Jw:'f Pl'e.u.~ I 1; :3 
L ./ Silf :::. '3 
3 / )f ~Vl\ f1 ("- c.W-'1 ~ '3 
Lf / 'S-I.I' fl" 0 t's V- (}f~ ... -.;!{; 

~ 

lX" C; / c..f -7 <;;Ihj C./"1 (lIJfF8f1" -JS/) ~ ~ -:2 () 

b ~ ~. WLf, r/.t).rk. '1''''''1 ~ V6 
'X" -=r / ~ lPr'>t.- C;;0.",d ~ <j ( / iJ./1.J- 1'JC:,F61" ~g"8 

/.'7 // 15 r=~E r~4{ .• Jf:;/ 
.... 'q / 

/D / 
1/ / 
('L / 
13 / 
,/if L 
/) / 

// 

/ 
/ 
/ 
/ 
/ 
/' 
L 

~. / 
/ . When rock conng. enter rock brokeness . 

** Include monitor reading in 6 foot intervals @ borehole. Increase reading frequency if elevated reponse read. 

Remarks: ------------------------------

, V 

Drilling Area 
Background (ppm): ,r--,s=--' 

Converted to Well: Yes No ---- Welll.D. #: _________ _ 



BORING LOG Page 1- oft 
PROJECT NAME: OJC - ?o<.e G BORING NUMBER: CAlC-!c(-!3tf1 
PROJECT NUMBER: --'-'-=--'-'''-''''''-=----DATE: --d~-"""":J.C"!8,.--'-f""'q~""--'---
DRILLING COMPANY: T/?){;/(/~ . GEOLOGIST: ltLt?Y9zvj)ffl 
DRILLING RIG' ,r "':t 50 !!::Z. '?¢Cld DRILLER -A-'1--a:r.-"'''''''~L'''~fLJ<..>''-'-'~C---

MATERIAL DESCRIPTION PIDIFID Reading (ppm) 

Sample Depth Blows I Sample Lithology U 
No. (Ft.) 6~ or Recovery Change Soli S 
.nO 0' RaD J (OepthffL Densityl N 

~ ~ Type 0 Run (%) Sample ) Consistene C 
Remarks ! " . .. " RaD No. Length 0' y Colo Material Classification S E ! ~ .! Screened 0' . • E ~ Interval " • ~ Rock " " 

0 Hardness 

Ot50kC4/f 
f / £:/11 (V~'2.) <-' 1 
2 L {(rj, .h'I\- I- 3 , / 'f If· .... '" 5 ,rjiJ /.J., "1("1'1 Il-- S 
If- / >' J c.I to:' '1 It- S 

Y 5 / I/'1Srt.-pr"p -1tt:> ~< 
(. / diet> 1:" r.t ()( '1 / ,., L J,.! fl -u '''M ~vCt- A.-13 r 

1- V ,/, ) • (., -7> ~-Ivr4J.<, #tIlt 
~ /~/' / till' 

!ir~; .>7 r9 ~;'\~ Z5 V ., / e{lE 

J. / 
I / 

IP- / 
/: 
/ 
/ 
/./ 

/ 
/ 
/ 
/ 
,/ 
/" 
/ 
/ 
/ 

.. When rock conng, enter rock brokeness. 

... Include monitor reading in 6 foot intervals @ borehole. Increase reading frequency if elevated reponse read. 

Remarks: 
Drilling Area 

Background (ppm): m ---------------------------------
Converted to Well: Yes 

, 
No X 

----,1"-'>--
WeIlI.D. #: __________ _ 



pr "'JEeT NAME' 
JECT NUMBER' 

'-~ 

BORING LOG Page .L of ..t-

'CM'e G' BORING NUMBER: 
DATE' -

DRILLING COMPANY: Vpa;4t~ GEOLOGiST, 

~~ DRILLING RIG:~/J ~flt-J, ~flA., .L ~ DRILLER: .,.rr . Po 
MATERIAL DESCRIPTION PIDfFID Reading (ppm) 

Sample Depth Blo~1 Sample Lithology U 
No. 1Ft.) 6" or Recovery Change Soil 5 
a •• 0' RaD , tOeplh/FL Densityl N '. ~ Type 0 Ru. t-.4) Sample I Consistene C Remarks i " ROD No. Length Colo 5 .! 0 " 0' y Material Classification E ~ . 

Screened • "- • ,!! 
0' . E . .. 0 -.: Interval Rock • " C .. 

IJ 
Hardness 

!-~ UllA 5/1-115.4#1) iMn MY' £! 
"7- / 71,/(V 1-
3 L 2- ~~ J)'MvtZ.- 1 OAt' 12P.V t 
4- / 4J (I Sit.'Ii nLr.' /' / LtV MdlSr 5 
b / /I " "At.tt;tn... olJ,.ot<. D 1/ ~o + 
to /' /';:; .. / ( --. ......,. (( /":: 'U T ......, 

"-

~ 

1- / (( 'I q;-7{. / '1', i-/ 

D ~ // ! ( II I I / ~ ..; 
c' q / :3.0 /' /1 1/ \ I ~~ If 
' .. / -CO,!> 

~ 
/ 
/ 
/ 
/ 
/ 
/ 
/ 
/ 
/ 
/ 
// 

/ 
/ 

~. 

/ 
~en rock conng. enter rock brokeness. 

.. Include monitor reading in 6 foot intervals@ borehole. Increase reading frequency if elevated reponse read. 

RemarkS: ----------------------------------

, 
V 

/' 

Drilling Area r-A--, 
BaCkground (ppm): c:t:.J 

Converted to Well: Yes 
No ;X~ Welll.D. #: _________ _ 



BORING LOG Page i of-.L 

::g3~g~ ~~~~:ER: ___________ ~~~~G NUMBE~ _~4/CJ3- BIt1 q 
DRILLING COMPANY' ----------GEOLOGIST ' i/sC'" Ii I 

DRILLING RIG 

Sample Depth Blows I Sample 
No. (Ft.) 6w or Recovery 

"n. 0' ROD I 
Type 0 Ron (%) Sample 

ROD N •. Length 

0 
:L / 
'- // 
'3 / 2-
f / 
5 / 
h / z. 

11- ~. 
!' /' 
~ / 3 

/ 
/ 
/ 
1/ 
/ 
/ 
// 

/ 
/ 
L 
/ 
/ 
~ 
/ 
/ 
/ 

Converted to Well: 

5/(/~ L(}~~ DRILLER: 

MATERIAL DESCRIPTION 
Lithology 

Char: Soil 
(Depflf'l Density' 

) Conaistene ., , Colo Material Classification 
Screened . , 
Interval Rock 

Hardness 

JIL'j1( ~M (,,(A,'-' 

" 
rim, I¥( CtIfY 

~, ( I 

/ 01 EYf'l.. {!» 11< ) 

• \. Ii ..J.r 
~ a II 

iu1s:4n//) , , 

I( I I 

wB 
" 

U 
5 
C 
S . 

:Po Rlt.LfA 
PIDIFID Reading (ppm) 

N . 
~ Remarks ~ 

OJ 
~ . OJ 

E ~ ~ . 
• E e ~ 
" • • l: 

" OJ Q 

lXY 7-
}),J(./ 11-

1111'1>/ If) 

H/1A1~ T Iv 
w.pf !7C t-

/#l!7 /' :;.>D ~ 

11A1'u.... ~ f '" 
'-- :% f. ./ 

I~ 

Drilling Area .....4-, 
Background (ppm):L!....J 

Yes 
-l~-

WeIlLD. #: ___________ _ 



BORING LOG Page --L of .1.. 
PROJECT NAME: BORING NUMBER: L.'A/C!...-[1 - B1-t;J 

JECT NUMBER: DATE: k~ ~r - '?? 
l.,'"LLlNG COMPANY: --:;;-:-=_-:---:==:::-____ GEOLOGIST: --:::;,;>;:..:!-:S::C:::" o:=:::_---,;-:-c-:-;::;=;.--__ 
DRILLING RIG' SK,'J) t-a4J)E1<. DRILLER' Pc:TCR... Itt /LtJ!; f.Z-

MATERIAL DESCRIPTION PIO/FIO Reading (ppm) 

Sample Depth Blows I Sample Lithology U 
No, (Ft.) 6" or Recovery Change Soil 5 
.nO 0' RaD I (DepthlFt Densityl N 1. Type 0 Run t"!.1 Sample I Consistene C 

Remarks { ID · ID RaD No, Length 0' Colo Material Classification 5 • y e 1i . 
Screened 0' . • e ~ en " Interval R~k • en 0 

0 Hardness 

{ / sl7q ~ r, Sj/'lv SAl~ 7-
~ / I 1/ I " 7-
:3 //' 

it 
-.j., 

Ii II '1f:;~/w .41"#../. 7'.. '1.1/_ 7-
1- / tfrr ~/~ J $.'!fv Or" : ('~ 
S" / /( 1/ 

I 
'I v 1/ ( 

ft, / 2- 1/ 1/ It /I 

1- L II '/ ( I 

~ // II r1.1'ANJ 
q / ;{, '{ _5:.r!lv !)M, elM 
fo / If 

I ,j I '-""-" 
II / 1/ 

1:1 / 2 1/ 
/ FO[3, 

/ 
/ 
/ 
/" 
/ 
/ 
/ 
/ 
,// 

/ 
/ 
/ 

, ,en rock conng, enter rock brokeness. 

,.,. Include monitor reading in 6 foot intervals@ borehole. Increase reading frequency if elevated reponse read. 

Remarks: ----------------------------------------

f 
I~ 

15 If 
I~ ~ 

7 
_Wef_ It 
~1-w.4ju lit; ~ 

/ -
V 

,s.':' .. /-. / . 

Drilling Area 
Background (ppm): '-1 -==7::---1 

Converted to Well: Yes No ?S WeIlI.D. #: ___________ _ 



Page ..L of ---1 

PROJECT NAME: b 11 BORING NUMBER: L NC~~-B /I 
PROJECT NUMBER: t2.1l:!f. DATE' W l11 __ 
DRILLING COMPANY ----:>?Jr~+'TJ4.c..J.~'-,lI&:-;--------GEOLOGIST· ----:iiiii¥*.'-'~U-------, 
DRILLING RIG: .£0, • fk.... DRILLER: 

. , 
MATERIAL DESCRIPTION PIDIFID Reading (ppm) 

Sample Depth Blows I Sample lithology U 
No. 1Ft.} 6w or Recovery Change Soil 5 
'". 0' RQO 1 (Depth/Fl Densityl '" ~ ~ Type 0 Ru" )%) Sample ) Consistem: C Remarks ~ 

m · .. RQD No. Length 0' Colo Material Classification 5 • y E 0. ~ ~ Screened 0' . • E f '2 Intervll 
., 

• 0 
Rock 0) .. Q 

Hardness , 

:/ 
. IL ",/L4 .. jI~ 0-0 • ~ Q.q 

) / ,. .. il/ ~ W ~kV ...... 1 ~A .•. .L 01 0 

.3 / 
I 

¥. J ,dk-:' IJ') ~O. I .<.J . . ; 
• V 

/.1M r" " ""'I ~P.t/- ?,b 1 ff.!ti/Ja." •. ltk '"It 0 ... , ... 
t M Sf-11 '/ ),sh' l r'-/1 iA....,J '.~ ,V fJ.: 1M 

(J #dtt J 

/./ I~ 
, .. , 

0 it ~ b 

/ • w... au 

UJ / ~.f,,§ .... ~ 1~,~,.Jl d~ A L .'sdJ n 
la / I q 

. UfJ ./Iri .. Im_ .,~ tP ~ . 
/ TD "I 1: 

/ 
/ 
/ 
// 
/ 
/ 
/ 
/ 
/ 
.// 

/ 
/ 
/ 
/ 
/ . When rock conng, enter rQ<;k brokeness. 

*. Include monitor reading in 6 foot intervals @ borehole. Increase reading frequency if elevated reponse read. 

Remarks: 
Drilling Area 

Background (ppm): Ir---. 

"' 



BORING LOG Page _, of_I 

PROJECT NAME: 
PROJECT NUMBER: 
DRILLING COMPANY' 

eN G ~6: / t;+t-/1 BORING NUMBER: C NC-.11 8/ L 
Mill r= DATE: ~£~/~1r'-!..L.r...!.q _____ _ 

'£.U<J1ifJ", GEOLOGIST' Tp H 
DRILLING RIG: ~ .... tJ.. • DRILLER: fM 

MATERIAL DESCRIPTION PIDIFID Reading (ppm) 

Sample Oepth Blows/ Sample ,Lithology U 
No. 1Ft.) 6" or Recovery Change 5011 5 
.nd or RQD I (Oepthffl Density/ N , 

~ Type 0 Run (%) Sample ) Consistene C 
Remarks • m • .. · 0 m 

RQD No. I.ength or Colo M.terial Classification 5 • y E .. ~ . 
Screened . • ! • or 

" E 0 ~ Interval Ro<k • m " Hardness 

// O.~' 
i.or.et ~ '5"".;,.0 ,~ u""" ..J.M>-Pf.1fi "" I.r '/ tl 

V 

/ Il.,'~ ~. i:J. , /II 1.. a.:rJ .;..A e -~~ !:l- t¥., 0 oJ a-. 
I 

/ 
,~ 

.~~. ~ a'~ u 
1 ~ ~Il 

I lIi2.0 Iol/ / ,;.eX " u vo 

/ f J "I.b' 
-we*" ~ 

t. / ~ f..J W,J.Mt.~ 
/ n A/" I ~JP 'Ii..~' V 

~ 

7 '" / J.OA I 
Ii (J 

\) q / 
/ 10 l(; 

/' 
/ 
/ 
V 
// 

L 
/ 
/ 
/ 
/,/ 

/ 
/ 
/' 

~ ... / 
/ . When rock conng, enter rock brokeness . 

~. Include monitor reading in 6 foot intervals @ borehole. Increase reading frequency if elevated reponse read. 

Remarks: ------------------

0 

i 0 0 0 

I iJ fl 0 

Drilling Area 
Background (ppm): '-1 --, 



BORING LOG PageLofi 

PROJECT NAME 9~ } q BORING NUMBER' C !lCI" B J) 
PROJECT NUMBER: --~IJY""/:-=-?-,>::L:.,.-t./--'-------~UATE: ) iij11 
DRILLING COMPANY: "J GEOLOGIST: _---!'-B~p:-'n"--------
DRILLING RIG: iJoA ~ DRILLER: P N. 

Sample D-eplh 
ND. 'Ft.) 

'". D' 
Type 0 Ru" 

ROD ND. 

Blows/ 
6" or 
ROD 

I") 

/ 
/ 
/ 

/ 
/ 

/ 
/ 

/ 

Sample Lithology 
Recoyery Ch .... ge 

I (Depth/Ft. 
Sample ) 
Length or 

Screened 
Interval 

• When rock conng, enter rock brokeness. 

v MATERIAL DESCRIPTION 

Soil 
Density! 

Consislane 
y Colo Material Classification 

D' 
RDO' 

Hardne" 

~ I 

f1"'"" ! ...IAI>'!) ; 

TV q' 

U 
5 
C 
5 

•• Include monitor reading in 6 foot intervals @ borehole. Increase reading frequency if elevated reponse read. 

Remarks: -----------------------

PIDIFID Reading (ppm) 

Remarks 

Drilling Area, 
Background (ppm):'.-, --, 

Converted to Well: Yes No 
-----'-' 

WeIlI.D. #: __________ _ 

) 



BORING LOG Page~of_'_ 

F 'ECTNAME CNt- 1;v G BORING NUMBER: CNc-lqBIl/ 
pj.""JECT NUMBER: --=O"',::',,""'I.j,...--,j"'-"'''--'''''----DATE: ---ir~/:';~':-fM....L:lI/------_ 
DRILLING COMPANY' ~'1Is!,- GEOLOGIST 8 D. H 
DRILLING RIG: ~ .,.L,_ DRILLER: ----"~u--------PM 
Sample Depth 

• MATERIAL DESCRIPTION 
Blows I Sample Uthology I----~...;.:..:::;:...:;:...:::..::..:::..:...::.:...;;:....:..;~'----j 

PIDIFID Reading (ppm) 

U 
No. (Ft) 
and or 

Type 0 Run 
ROD No. 

6R or Recovery Change Soil 
RQD I (DepthlFl Densityl 
(%) Sample I Consistenc 

Length or y Colo 
Screened or 
Interval Rock 

Material Classification 

5 
C 

N 

~ i., 
Remarks ! III 

5 " .. 
E ! " " e • . • E 

& " • 0 

" III 
Hardness 

/ 0 • .5: 

I " / .' 
'J...~ ,&.. 

If 11 / /~ 

/ o 
I 'i. 't :).. / I ,If!, n. "10 

~ " /: 
I u v, 

/ 
/~ ~.0,6,! 130 o 

" 'f / 
I' / 

I,nq' 00,0· ~o 

/ 
/ 
/ 
/ 
/ 

. 5-" // , 
/ 
~ 
/ 
/ 
~ 
/' 
/ 
/ 

.. / 
.• ; • When rock conng. enter rock brokeness. 

Drilling Area 
BaCkground (ppm): "'-1 ---, 

.- Include monitor reading in 6 foot intervals @ borehole. Increase reading frequency if elevated reponse read. 

Remarks: ----------------------------------
Yes Converted to Well: No ---- WeIlI.D. #: _________ _ 
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') 

.1--
~ 
~ 

.~ 
/. 

:Y 
,11 

BORING LOG Page_' of~ 

PROJECT NAME: ---.Ji!M~lf-~~-J£..l~C-!.!:...-___ BORING NUMBER:C,yC 11 81'-
PROJECT NUMBER: ---.JO~I :l-;.J'/~ _______ DA TE: ---;:;lj"~/"p.;.I'I/.:lq"-------__ 
DRILLING COMPANY "1~ GEOLOGIST fllJ H "'-

Ii_ :ro, DRILLING RIG: DRILLER: fJil 
-v MATERIAL DESCRIPTION PID/FID Reading (ppm) 

Sample Depth Blows I Sample Lithology U 
No. (Ft) 68 or Recovery Change Soli 5 
.nO 0' RCD I (OepthlFL Densityl N 

~ Type 0 Run ("I Sample I Conaistane C 
Remarks .! 

., 
· ., 

RCD No. Length " Colo Material Classification 5 0. • . y E .. Screened 0' . • E .! 
III ;: 

Interval Ro,k • " Q 
Hardness . 

~~ .. 
/ D,¥, '" ~ ,~~,~"" 

"T\ 

~ •. 'AD~ OA 
/ 'J-, '11 I~ ~':J ~t7. .J.d.J ~ ~/. '.L In 0 I 

~ I 

/ '" r·· 
III'''';''' . g;.A, :fl, uv' 

A" j}.f8i'i' ZO.3 
'3 'n ",)-

7 11'l~ 
~.r ~ Q~. ,,/ ~1. .... J.. '--I ~ In 
lJ, 'f 

n 

/ fl"O .. -f.;M J.,;.. II 
A • .ek' I;, 

L / 71 

7 ~) /~. ,.. ,.J-.. ~JI ~~ P.D 
/7 1.u'A ~ ,.It.:! n":"" 0 n 

q 7 wJh7fi h 
/ I-rD q' 

(J 

/ 
7 
/ 
/' 
/ 
7 
-;7 
1/ 
-;7 
/ 
1/ 
V 
7 
/ 
/ 

• When rock conng. enter rock brokeness. 

- Include monitor reading in 6 foot intervals @ borehole. Increase reading frequency if elevated reponse read. Drilling Area ,......_-, 
Background (ppm):L.1 _-' Remarks: ______________________________________________ __ 

Converted to Well: Yes NO ___ _ Well 1.0.#: _________ _ 
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BORING LOG PageLofL 

PROJECT NAME: --l:C=l.!,;f{L::;..,...1P-f1!i.1}4-~-4G.J:-___ BORING NUMBER: {,NL Iq 8/ b 
JECT NUMBER: CUP! DATE: £72-/99 

~ ... L!NG COMPANY' GEOLOGIST H b J.i 
DRILLING RIG: C\L 11. A"- DRILLER: -:-fA 

M)l.TERIAL DESCRIPTION PICfFIO Reading (ppm) 

Sample Depth Blows' Sample lithology U 
No. 1Ft.) 6ft or Recovery Change Soil 5 .nO 0' ROD J (DepthlFL Densltyl iii 1 ;.. Type 0 Run 1%) Sample ) Consistene C 

Remarks • ~ 0. . .. ROD No. Length 0' y Colo Material Classification 5 E i " . 
Screened 0' . • E e ~ 

Interval 
.. • 0 ;: 

R""k " .. 0 
Hardness 

/ y ~ 1", .1 , .. :llic, _J '~ ~ lo 
/ ~~..;U' kJ. ..J;", ~# . 0 0 

Bit j.DJ /'/ b.J1. ,'~lu ;,;.p,. -h. 
I v. .k +.J.: . i¥ ,t@ If: ";..1 -", Ie; 

~ 

/ ·,1_ . ' ;/ ..... A;' '1iJ ~ l,S ( 'It I) 
/ .s:..!... d.a 
L 
/ Tv t;' 

/ 
/ --.' / 
/ 
/ 
/ 
/' 
/ 
/ 
/ 
/ 
/ 
/ 
/ 
// 

/ 
/ 
/ 

.............. 11 rock coong, enter rock brokeness. 

- Indude monitor reading in 6 foot intervals@ borehole. Increase reading frequency if elevated reponse read. 

Remarks: ------------------------------
Drilling Area 

Background (ppm): rl --, 

Converted to Well: Yes No WeIlI.D. #: _________________ _ 



BORING LOG Page 1- of_'_ 

PROJECT NAME: _________ BORING NIIMt=\~~· _C'J.(~ It( ~ 1511-
PROJECT NUMBER: DATE: "S' - .". 
DRILLING COMPANY: GEOLOGIST: =~~~===== 
DRILLING RIG: '}..!>O /~ uKiLLER: f. M."-,,.,n-, 

MATERlAL-D IIUN I 

Interval 

o 
J/ 

1- / 3 . ., it Ti-
V f::" / ~".... .~~ /- '!Jlr 
j\ / I'Vlr., :/!J, //~,} ... ~~ 

1- /.- CJ J.l.y ,~~ -' ' 
'~-

(J/ 

/ 

• When rock conng, enter rock brokeness. 

u 
s 
c 
s 

.I1dl'Jf 

/ 

"Include monitor reading in 6 foot intervals @ borehole. Increase reading frequency if elevated reponse read. Drilling Area ,4-, 

Remarks:;:;;;;;;::::::;;::===:;~:;;;t==::;;;;:;;;:;=-_.:Ba:C:kg::ro:un::d~(p:p:m~):LLJ~= 
Converted to Well: Yes No r WeIlI.D. #: ________ _ 

.-

) 



BORING LOG Page -'- of ~ 
PROJECT NAME: _________ BORING NUMBER: CNC' /9 ' '1St!? 
-"OJECT NUMBER: DATE: '5 - '¥-

.lLUNG COMPANY: GEOLOGIST: <:./ ;(1) 
. nCII I I::C. fI, Po /L/.m 

Blows/ IS~~PI. Depth 
No. (Ft.) 6" or 

ROO 

1%1 

II ./ 

,~/ 

::::1 

Sample 

Length 
1 ., 

'IIUN 
U 
5 
c 
5 

• When rock conng, enter rock brokeness . 
.... Include monitor reading in 6 foot intervals @borehole. Increase reading frequency if elevated reponse read. Drilling Area L 
'marks:;:;:;;;==;~===::;:;:~~==;;;:;:;;;:;;::....-_:Ba:C~kg:ro~un:d~(p~p:m~)::IPt.::::, 

Converted to Well: Yes No K, WeIlI.D. #: ________ _ 

/ 



PROJECT NAME: BORING NUM~ C!jItltl1311_ 
PROJECT NUMBER: DATE: 5-~ 

BORING LOG Page -'- of -L 

DRILLING COMPANY: GEOLOGIST: VS""-o 
DRILLING RIG: ~e/ ;Yro..J ""'1""111 I r-M. 

U f'\1 L.L.t: n. p. """'///M 

,I~''''\: i ·dON PlOIFIO~ 

Is~~'" '~~ 
Blows I Sample I U1I>ology U 

Change 

"I~I~\"\'" 
, 

No. .-or S ,,' or ReO I (Oepth/Ft 
C 

':;" RUn 1%) Sample ) Remarks 
No. Length " S 

15< ... n.' . 
0 

Interval .' .. ' r 
~r . 

/ fl ...... 
I' 'IT- C 11 :kif 7)~'o(' .1' 

J.. / 1\ I ( I 
( '7i1J'>t<€ ~ 11"'~1 'I 

IV 
<! / r;)/JUJ ~ 

I ( . fir, eftA //ii~r ~ 
"- ., / 13'.~ I' " Iff <:. ;~ f'/If v 1/'{rf~1- 7" 

t;" / • 1/ II t( ~f- ~ 
J / 1/ 'r ( ( s.~ ft.NA .. 1 /' 
~ r. /' I ( ~: 2...efoi / 
~ ;,/ 1-1' II '(~~d~ V1 VIi- I/ 

/"'" /. u V 
./" IP",,~ 

'"' 
/ 
/ 
/ 
/' 
/' 
/ 

,-

/.-
/ 
/ . 

/ 
/ 
'/ 
/ 
/ 
/ 

• When rock conng, enter rock brokeness. 

-Include monitor reading in 6 foot intervals @ borehole. Increase reading frequency if elevated reponse read. Drilling Area ~ 

Remarks: ;:;:;;;;=:::::;;=====;:;;:~-;t:-=~;;;::;:;:;:~_B:::a=C:k9~rO=Un::::d~(P::P:m:)::I-f-J::::r:::' 
Converted to Well: Yes No X Well I.D. #: _________ _ 

l < 



BORING LOG 
PROJECT NAME: BORING 

-,JEeT NUMBER: DATE: 
...• LLlNG COMPANY:_--:-,::---: _______ GEOLOGIST: 

DRILLING RIG: 

Blows I 

6".' IR.'.y."'II~:':;;cl 
RCO I I 
(%) Sample 

Length or 

rock coring, enter rock brokeness. 

"",-Include monitor reading in 6 foot intervals @ borehole. Increase reading frequency if elevated reponse read. 

~marks: 
-----------------------~--------------

page1-of~ 
C!.IC /1- [5 

Remarks 

Drilling Area ~ 
Background (ppm):[2J 

Converted to Well: Yes No WeIlI.D. #: ____________ _ 



BORING LOG Page L otL. 
PROJECT NAME' ________ BORING NUMBER: CtJ~jq -B-2 ( 
PROJECT NUMBER' _________ DATE· __ ....;..,r+--~_-r~---_ 
DRILLING COMPANY: 7 GEOLOGIST: V£~ 
DRILLING RIG: ~50 /5-!tJ1J DRILLER: --p~'U;;;';-=:/~a~~=---

MATERIAL DESCRIPTION ........... _, ...... LhII_~---'::;;":';'::;"::':"':::";=:':;;';::':"":"':'::":":"--4 u 
No. (FL) r or "-CPYWJ ChMte ... 
end or ROO , (DepthIft. DenIoItrI 
,.. ....... 1"1 ...... 1 ~ 
ItQD No. Length or ,. Co~ _ .. '" 

,"trill Rodl -o 
Mllterill Clasdlcatlon 

s 
c Remarks I 

~ 

I ~ s t I . 

~¥ V 
~ / 

3/ J!/, '.tJ'S. t ~ 
J 1nsf, '(L 

( .... '/"" ,-
:5 id~ V-
I/ 1/ v-
I ~ /:1-vve V 

17 
7 

"/ 
7 

1/ 
1/ 
7 

1/ 
• W'Ien ~ corin!il. enlel' rock bn:NneIa. 

- Include mon"" _ng In I loot intoMll «» borohcle. I ....... reading frequency" .ieYltocI_ IUd. Drilling Area ..-2... 

Remarks: ::::::::::=:::====:::::=!St===:::::::::::::_~B::a:Ck:9~ro::un:d~(p::p:m:): I=....=::.J= 
Converted to Well: Yes No 4C Welll.D. #: _---'-______ _ 

/ 



BORING LOG Page ..L of L 
~')JECT NAME: _________ BORING NUMBER: CA/e..;9 -~ 
_,JECT NUMBER: DATE: t{~ 
DRILLING COMPANY' GEOLOGIST' ---;~~AP.;i.~<F:.r ,-,:------

;D::,;R::.:;IL;:LI.:,:NG:,.:.:R:::IG:;,,: ___ ==::.. i:e:;:;) 75 .,,/JO DRILLER: 

"- - -, -No. IFL) .... ........ ... .. I\QO I ,... !Iu. '''I -I\QO No, L ..... 

II S- / 

1;,1/3 
I" ··.lZif 7 

UtII_ 
...... , ......... 

I 
o. ........ ....... 

MATERIAL DESCRIPTION 

... ....... 
~ 

• COlo 
o. --

It 

tl 

7 

f I I 1/ 

( 1 II 

l, I 

-

1J, ,?Ire.a;?! 
IttDlAO "MClIn, (ppm) 

U 
S 
C Remarks 1 

II 

I ~ s I l . 
~ 
D 

lI~f I~ 
,(, "? 
{ \ ~ 

l{/,t- '1 
U~ V 

t'{ V 
t { V 

S4~-"''' l/ 
i"" , 

~~~·-¥7~~~~-+~ ________ -+~ ______ ~~~ 
[7 

17 
7 

1/ 
7 
!/ 

''''''-.~ rock conn;, enter n:x:k bIOMnnI. 
- Include moni1or""';ng In e !col inteMolS 0 bo<eI\oIe, I ....... rudlng hqllOllC'( w. _ _ IUd. Drilling Area ~ 

Remarks::::::::::=::::::::====:::::3Z====::::::;:::::::.._......:B:::aC=k::gro=un=d~(p=p~m:::.)::~=: 
Converted to Well: Yes No X, Welll.D. #: ________ _ 

I 

-:::c 
--\ 
\ 
'0 
(J -0 



BORING LOG Page...LofL 

PROJECT NAME: --\1~"'~~,.,-J-lqL------ BORING NUMBER: '::::'-N?-Iq 8 J..-3 
PROJECT NUMBER: ~ DATE: 'Ltl:173.q 
DRILLING COMPANY' GEOLOGIST -..;.;y,!,p;{;).frfL.L:l-------

~_~ :. --~~~n~-------------DRILLING RIG: ~/. DRillER:" P 

V MATERIAL DESCRIPTION PID/FIO Reading (ppm) 

Sample Depth Blows I Sample Lithology U 
No. (Ft.) 
and or 

Type 0 Run 
ROD No. 

6" or Recovery Change Soil 
ROD I (Depth/Ft. Density! 
(0A.) Sample ) Conslstlne 

Length 0' y 
Screened 0' 
Interval Rock 

Colo Material Classification 

5 
C 

N 

~ ~ Remarks i 
.. . 

5 E i " . . • E f ,! 
" • 0 'I:: 

" .. 0 

Hardness . 
I -4"'-' "X 

~= .• - ILV 0 
.,,/ ',," 

• 
'r"'TJ () 

Y15f B:l-3 owt /} 

M.t:k ~ I\. Lf'.-/ 
'.L _ .""- 1m 

1/1 

~ 0 

/ 

/ 
/ 
/ 

/ 
"When rock conng, enter rock brokeness. 

... Indude monitor reading in 6 foot intervals@ borehole. Increase reading frequency if elevated reponse read. 

Remarks: ---------------------------------
Drilling Area "'-_-' 

Background (ppm):LI _~ 

Converted to Well: Yes No _____ _ Welll.D. #: ___________________ _ 

) 



BORING LOG PageLofL 

PW:- '<;OCT NAME: ---'~L-<;=' =:---:-t'4-1 _____ BORING NUMBER CflC-19 IP'I 
P",",,_":CT NUMBER G I'LJ} DATE' r/J,-77q4 
DRILLING COMPANY = GEOLOGiST' 7Jf5Jt 
DRILLING RIG: DRILLER 'fj D. 

v MATERIAL DESCRIPTION PIDfFID Reading (ppm) 

Sampl Depth Blows I Sample Lithology U 
No, 1Ft) 6" or Recovery Change Soli 5 
aod 0' RaD J (Depth/ft. Densityl N I ~ Type 0 Run (-;.) Sample ) Consistenc C Remarks i 

m 
~ . m 

RaD No, length 0' y Colo Material ClaSSification 5 E i " . 
Screened 0' . • E f .. 
Interval " • ° ;: 

Roek " m c 
Hardness 

II.. 6'~, .. ~L : tl.J-"-

/ (), ot"" ,. )J~ ~ 0 0 JL 

/ ~%1 /, ;if:- Ih\. O~,~~ I-#-- ' Cr,jl II D , 
/ 

, - ~ ~'{'r 
,II. ,~ 

~'~tI:>nu !YJ 
)01 Y / ::. - 'i1fP. ~ ~ 4'.{..'1.f () 

/ 
. 

If-- ~ S, 
~ / ~ 1/ 
~ I ~ // 

1-\, 
/ iDg' 

'" / 
/ 
/ 
/ 
/ 
/ 
/ 
/ 
/ 
/ 
/ 
~ 
/~ 
/ 
/ 

..... / 
* WIlen rock COring, enter rock brokeness. 

•• Indude monitor reading in 6 foot intervals @ borehole. Increase reading frequency if elevated reponse read. 

Remarks: ______________________ _ 

, 

Drilling Area 
Background (ppm): 1"---' 

Converted to Well: Yes No ---- Well 1.0, #: __________ _ 



BORING LOG Page_'_ofL 

PROJECT NAME' BORING NUMBER 
PROJECT NUMBER: n'J-4 DATE: '!i. 2:1-7 2f 
DRILLING COMPANY: uhJ ~~. GEOLOGIST: full 
DRILLING RIG: .Don/ DRILLER: R~' 

MATERIAL DESCRIPTION PIDfFlD Reading (ppm) 

Sampl Depth Blows I Sample Lithology U 
N •• (Ft) .. ., Recovery Change Soil S 
.. d ., RQD I (Oepth/Ft. Density' N 

~ ~ Type Oi Run 1%) Sample ) Consistane C 
Remarks i " · 0 " RQD N •. length ., Colo Material Classification S • y E 0. " .! Screened . • E e ., 

" 0 e • Interval R~k " " C 
Hardness 

/ 0.6 r, .i!NI~ M-tt< hJ In 
/ l.rA, ;tI". ~ A;h.~. ~<" ";.L-~ 0 
//' ,17. ~i.. -~ 

.~ l} / q(J v ., Iq$fB 2-'i 010~ o~ 

/ I Nrt '"'-
/ /''/4 I 

, 
IJ:I!. 1..w 11AN, A~ j .... -~ ...., ,..H-I~ ~/" 

-~ / ~ '8"4 u ' 4 I' " 

C . 
. a 4. / 
I / Ttl? I 

/ 
/ 
/ 
V 
V 
/ 
/ 
/" 
/ 
/ 
/ 
/ 
// 
/ 
/ 
/ . When rock coong, enter rock brokeness . 

.. Include monitor reading in 6 foot intervals @ borehole. Increase reading frequency if elevated reponse read. 

Remarks: ----------------------------------
Drilling Area 

Background (ppm): 1"'1 ----, 

Converted to Well: Yes No ----- WeIlI.D. #: __________ _ 

:~ 



BORING LOG PageJ-of_' 

PROJECT NAME: __ C:..:Al-"-"t'--______ BORING NUMBER: I q !3 Z b 
"QOJECT NUMBER: _....,.--.-:-______ DATE: My; // 1" 
", ILUNG COMPANY: GEOLOGIST: ----,·r-:r--+------
DRiLliNG RIG: 

Blows I sample 
.... r 
RQD 

1'1 Sample Remarks 
RQD c ..... .r 

• When rock coring •• _ rock brokoness. 

" Include monitor reading in 6 fool int"""'is @ borebole, Inc ..... reading frequency K eIevoIod reponse road. Drilling Area 
qemarks:;;~;;:::;;:::,;::::::;;::::::::::;;;;;~;_--~B~a~c~~ro~u~n=d~w=p~m:)~:~I:-:-:~: 
Converted to Well: Yes 7;;' No ____ WeIlI.D. #: __________ _ 



OVERBURDEN MONITORING WELL SHEET 

PROJECT NO. C Nt: If , , 
ELEVATION 
FIELD GEOLOGIST 

t--------r~---'FiF==t---ELEVATION OF TOP OF SURFACE CASING: 

..... I---+---ELEVATION OF TOP OF RISER PIPE: 

.... 1---+---ST.ICK -UP TOP OF SURFACE CASING: 

14f---t----STICK-UP RISER PIPE: 
<;11 

..,.--t---I.D. OF SURFACE CASING:...: _"'0-,----,..-__ -.-
TYPE OF SURFACE CASING: "Heel tIII/iIIl-",,{e 
w i'lt-.. ~ 1/ f.( 

TYPE OF SURFACE SEAL: '~I\('''~ '\ e 1>'" 
2 / )CZ I X (," 

=---f---RISER PIPE 1.0.: 

TYPE OF RISER PIPE: 

BOREHOLE DIAMETER: '1. Z. 5"" 

4---+---- ELEVATION I DEPTH OF SEAL: 
4---t----TYPE OS d 

4---t----DEPTH TOP OF SAND PACK: 

4---l----- EILE'J'ATIIONI DEPTH TOP OF SCREEN: 

---+---TVPEOF SCREEN: 

SLOT SIZE X LENGTH: 

1.0. OF SCREEN: 

e---+--- TYPE OF SAND PACK: 

':'e.h. 1./0 ?VC. 

10 slot l( /0' 

2" 

---f---ELEVATION I DEPTHBOTTOM OF SCREEN: 

---f--- ELEVATION I DEPTH BOTTOM OF SAND PACK: 

TYPE OF BACKFILL BELOW OBSERVAllON 

WELL: 2~/JO s ..... J 
!_~ _______ -====~~=::j---ELEVATION i DEPTH OF HOLE: 



BORING NO.: c.,1/C./9·t'/IIfDl.. 
OVERBURDEN MONITORING WELL SHEET 

....:L.=-..:..:N:....:C.:::....:.' ..J'I ____ BOR!NG 

FIELD GEOLOGIST 
~~._~._----DATE 

r---------;;;;;;jII""'--"Fc::===+--- .'.V'mr,N OF TOP OF SURFACE CASING: 

..... 1--+--. El.EVI~TI()N OF TOP OF RISER PIPE: 

"'I---!---STICK ·UP TOP OF SURFACE CASING: 

i-4---r---STIICK·l RISER PIPE: ( 

4--1---1.0. OF SURFACE CASING:'-----r.;;S'_I-;-__ --r 
TYPE OF SURFACE CASING: 5-\ u.\ Mgl\.-""D It 

c. "t\" 
TYPE OF SURFACE SEAL: 

2-' )( L' 1'(, I, 
--+--. RI:;ER PIPE 1.0.: 

TYPE OF RISER PIPE: 

"2 '1 

BOREHOLE DIAMETER: t.(. '2 ~t 
III---t---- TYPE OF SEAL:@IO .... -,fc-'''-±::.p:<.......,,'r.·.-:-roTl''.,........ 

• __ +--__ ELEVATION I DEPTH OF SEAL: 

.--+----TYPE OS SEAL: :3 0 I " :r-
I 

.--+----DEPTH TOP OF SAND PACK: 

• __ +--__ ELEVATION I DEPTH TOP OF SCREEN: 

OF SCREEN: Sc..\'" 40 PVc 

SLOT SIZE X LENGTH: 10 &\.1 II 10' 

1.0. OF SCREEN: 
Z Ii 

.r--r---TYPE OF SAND PACK: 20 /.10 

J---+---. ELEV/I TIC)N I DEPTHBOTTOM OF SCREEN: 

i---+--- ELEVATION I DEPTH BOTTOM OF SAND PACK: 

TYPE OF BACKFILL BELOW OBSERVATION 

WELL: Z O/JO 
1 __ ..l ______ ~~~~~~==:j----,=LE.vA·nON i DEPTH OF HOLE: 

, ~I 



BORING NO.: C N'-ICf- fI1 WO 3 
OVERBURDEN MONITORING WELL SHEET 

C-I./( ... 
NO. ei\i£-!; 

ELEVATION 
GEOLOGIST 

r--------r~---I(:;jif===t---ELEVATION OF TOP OF SURFACE CASING: 

.... ._--+---ELEVATION OF TOP OF RISER PIPE: 

..... 1---+---STICK -UP TOP OF SURFACE CASING: 

f41---+---STICK-UP RISER PIPE: 0" .... --+---1.0. OF SURFACE CASING: 0 
TYP E OF SU R FACE CASI N'-G-: -.5:::-f";:-~-.e-"'7r-;l1-1l-1-"'-
h,/e W!cDv~r 

-!----TYPE OF SURFACE SEAL: CQ",CfC te (J f/.J 
?''t Zl X ,,'i 

---t---RISERPIPEI.D.: 2" Set". 40 (JVC 
TYPE OF RISER PIPE: 5'~ I, $' 0 IJ V C. 

BOREHOLE DIAMETER: 'V. ~ S 1/ 

.---l---TYPE OF SEAL: ~ (Q,Ato IN kti 

4---f--- ELEVATION f DEPTH OF SEAL: 

.... --1--- TYPE OS SEAL: 3 () I r,J' 
• 

..... --f---DEPTH TOP OF SAND PACK: 

4 __ +-___ EILE"'ATIONf DEPTH TOP OF SCREEN: 

----t----TVPE OF SCREEN: 

SLOT SIZE X LENGTH: 

1.0. OF SCREEN: 

1'1---+---TYPE OF SAND PACK: 

.sel, 'loP If(~ 

IOJ'/ .. fxlo/ 

'2 I( . 

,----f---ELEVATION f DEPTHBOTTOM OF SCREEN: 

----i--- ELEVATION f DEPTH BOTTOM OF SAND PACK: 

TYPE OF BACKFILL BELOW OBSERVATION 

WELL: 20/30 
I __ L _______ -====~~=:j---ELEVATION i DEPTH OF HOLE: 

0" 

I "I( 

2.', e." 

(2.. 'J d' 



OVERBURDEN MONITORING WELL SHEET 

cNcif 
ELEVATION 
FIELD GEOLOGIST 

r--------r~---~if===4----ELEVATION OF TOP OF SURFACE CASING: 

..... II----t----ELEVATION OF TOP OF RISER PIPE: 

.... I---+---STICK -UP TOP OF SURFACE CASING: 

1-4f-----t---STICK-UP RISER PIPE: 

..... --+---I.D. OF SURFACE CASING: ~ 1/ 
TYPE OF SURFACE CASIN'--G-: -,f-f7 e--:-e-/'-m-v.-w-"-
1r~/t. WI ~ (,,(Jver 

TYPE OF SURFACE SEAL: (.,,,,,~e h 
I 

---+---RISER PIPE I.D.: 

TYPE OF RISER PIPE: 

BOR EHOLE DIAMETER: '6 ~ t{'" 
II---f---TYPE OF SEAL: 0,11 ",t- '/P ~ II ,Ii 

" 

• __ +-__ ELEVA nON I DEPTH OF SEAL: A 
4---+---TYPE OS SEAL: ,fo/"f S!f4Cf 

j 

4---+--- DEPTH TOP OF SAND PACK: 

4 __ + ___ EILE\IAT:ION I DEPTH TOP OF SCREEN: 

----+----TiPE OF SCREEN: 

SLOT SIZE X LENGTH: 

I.D. OF SCREEN: 

.--+---TYPE OF SAND PACK: 

,J~ '10 tJlIC 

It) .s/~f K /r/ 
2'( 

1-----+---ELEVATION I DEPTHBOnOM OF SCREEN: 

----+--- ELEVATION I DEPTH BOnOM OF SAND PACK: 

TYPE OF BACKFILL BELOW OBSERVATION 

WELL: 70/50 .sC"t'1d 
1 __ L _______ .:::::::~~=:j--- ELEVATION I DEPTH OF HOLE: 

I rl' I lIP 

I, /I 
'" II 
10 

II 



BORING NO.: CAlCI,· MWDS' 

OVERBURDEN MONITORING WELL SHEET 

ELEVATION 
FIELD GEOLOGIST 

r------~-r"'l"---'Fif===:_---ELEVATION OF TOP OF SURFACE CASING: 

''''I---+----ELEVATION OF TOP OF RISER PIPE: 

... 1----+---- STICK ·UP TOP OF SURFACE CASING: 

1<IIiIf----t---STICK.UP RISER PIPE: 

... --+---- 1.0. OF SURFACE CASING:'---=-'fr-'I_r-__ _ 

TYPEOFSURFJCECA!SI~N~G~:~S~~~ __ ___ 

. ,It , llvtr 
TYP~?~ SyR~A~ SEAL: CP""e t ~o7 
~'~l'¥'" I 

=---+---RISER PIPE 1.0.: ,? " 
TYPE OF RISER PIPE: 

BOREHOLE DIAMETER: t.t ;Z 5" 
,,----!---TYPE OF SEAL: 9/0yt- "Ib u" 6IJ 

4-__ -!-__ ELEVATION I DEPTH OF SEAL: 

.--t--TYPE OS SEAL: 30/"(' .s~.../ 
I 

.... --+--- DEPTH TOP OF SAND PACK: 

.... __ +-__ ELEVATION I DEPTH TOP OF SCREEN: 

.' ." 110 

---+---TVPE OF SCREEN: 2" S-~~ ~b ':;y{.. 

SLOT SIZE X LENGTH: 

1.0. OF SCREEN: 

~--+---TYPEOFSANDPACK: 

II It/,'; x III I 

2'; 

I---+---ELEVATION I DEPTHBOTTOM OF SCREEN: 

;---+--- ELEVATION I DEPTH BOTTOM OF SAND PACK: 

TYPE .. OF BACKFILL BELOWP.SSERVATION/ 
WELL' 'i1 • ~ 0 J(('1(J. I_-L _______ -=::::::~~=::J---ELEVATION,. DEPTH OF H6LE: 

n! 0'1 



APPENDIXC 

FIELD SAMPLING DATA SHEETS 

CT00088 



SOIL & SEDIMENT SAMPLE LOG SHEET 

Page 1 of 1..-
Project Site Name: h 1'1 Sample ID No.: I 'j5LBv/ ()')..O] 
Project No.: tJ 11--!t Sample Location: Gti.c, 11. B.121 

Sampled By: '""""1-d L8./J.tJ. 
[] Surface Soil C.O.C. No.: 
!ysubsurface Soil 
[] Sediment Type of Sample: 
[] Other: [] Low Concentration 
[] QA Sample Type: [] High Concentration 

GRAB SAMPLE DATA: 

Date: r Jll-/qf Depth Color Description (Sand, Silt. Clay, Moisture, etc.) 

Time: I)qr,. , 
.":! I ~ tJt-)~ J d.. ~ ~ 

Method: ..... -.:;1 

~ Monitor Reading (ppm): n 
COMPOSITE SAMPLE DATA: 

Date: Time Depth Color Description (Sand. Slit. Clay, Moisture, etc.) 

Method: 

Monitor Readings 

(Range in ppm): 

SAMPLE COLLECTION INFORMATION: 

Analysis Container Requirements Collected Other 

OBSERVATIONS I NOTES: MAP: 

Circle jf Applicable: Signature(s): 

MS/MSD Duplicate 10 No.: 



· SOIL & SEDIMENT SAMPLE LOG SHEET 

PageLofi 

Project Site Name: ~ ;8 Sample ID No.: Lg <;J...I~7--Ell)!) 
Project No.: Q l:b~ Sample Location: C'fJGI 0 

Sampled By: :::r:d LB~11 
~urface Soil C.O.C. No.: 

Subsurface Soil 
[] Sediment Type of Sample: 
[] Other: [] Low Concentration 
[] QA Sample Type: [] High Concentration 

GRAB SAMPLE DATA: 

Date: iJA 1I1'{q Depth Color Description (Sand, Silt, Clay, Moisture, etc.) 

Time: 0 "t'> I I ~ _~:k},-~)~ .. 
Method: '1~i} 

.J..o-w>--Monitor Reading (ppm): /..f 
COMPOSITE SAMPLE DATA: 

Date: Time Depth Color Description (Sand, Silt, Clay, Moisture, etc.) 

Method: 

l~ ..... i ..... D"' ...... ; ....... " 
''''VIII .... ' ,~ ......... '.'l::II'" 

(Range in ppm): 

SAMPLE COLLECTION INFORMATION: 

Analysis Container Requirements Collected Other 

OBSERVATIONS I NOTES: MAP: 

Circle if Applicable: Signature(s): 

MS/MSD Duplicate 10 No.: 



SOIL & SEDIMENT SAMPLE LOG SHEET 

Page ( Of~ 
iJlSL~_A. - ~ [../. j-

Project Site Name: Sample ID No.: . -IAPT / !PJ 
Project No.: Sample Location: 

Sampled By: ~.3tS'-O 
[] Surface Soil C.O.C. No.: 

~UbSUrfaCe Soil 
[] Sediment Type of Sample: 
[] Other: ~ow Concentration 
[) QA Sample Type: [] High Concentration 

GRAB SAMPLE DATA: 

Date: -5 -~ -0/'1 Depth Color Description (Sand, Silt. Clay. Moisture, etc.) 

Time: I~OO t:{. tf7t,... 

"8~~di ~;!.;;!:: Method: 71FT. Ol{ot; . ~ 
Monitor Reading (ppm): iT~ 1 
COMPOSITE SAMPLE DATA: 

Date: Time Depth Color Description (Sand, Silt, Clay, Moisture, etc.) 

Method: 

Monitor Readings 

(Range in ppm): 

SAMPLE COLLECTION INFORMATION: 
Analysis Container Requirements Collected Other 

, 

OBSERVATIONS I NOTES: MAP: 

1-/t!l1d:y; (lee J If foXJIJI~ 
Circle if Applicable: 

Si~/d~~ MS/MSD Duplicate 10 No.: 



SOIL & SEDIMENT SAMPLE LOG SHEET 

Page.LofL 
I I 

Project Site Name: £:,t:e If Sample 10 No.: IfiSl-Bbf ... O~D(P 
Project No.: ill""'~ Sample Location: C N£- 'fu.~~r 

Sampled By: J"J. Z 
[] Surface Soil C.O.C. No.: 
it'Subsurface Soil 
[] Sediment Type of Sample: 
[] Other: [] Low Concentration 
[] QA Sample Type: [] High Concentration 

GRAB SAMPLE DATA: 

Date: r; 1J'lllfq Depth Color Description (Sand, Slit, Clay, Moisture, etc.) 

Time: t i ,;!D- cI<><k ",rev -1-0 8\;-!'" ",,+k.. cia\f. rn .... : ~ .. 
Method: ~ - £., fI... bI."c.1Z v "~'-" VI 

Monitor Reading (ppm): 0 
COMPOSITE SAMPLE DATA: 

Date: Time Depth Color Description (Sand, Silt, Clay, Moisture, etc.) 

Method: 

Monitor Readings 

(Range in ppm): 

SAMPLE COLLECTION INFORMATION: 

Analysis Container Requirements Collected Other 

<J),TEX lJ £v>f> ,.r" ,/ 
'j)A~ I LJ o~ V 
,-:ri+ I 4c-z ./ 

Nt ek\~ \ ';:;07... V 

OBSERVATIONS I NOTES: MAP: 

Circle if Applicable: Signature(s): 

MS/MSD Duplicate 10 No.: 



SOIL & SEDIMENT SAMPLE LOG SHEET 
Col \ec\-'OiI- o-\' m i:ssed. SlA"""f'les -hfM.. }\o..'1' Lf; rC(Ct.."l . 

Page...Lof , 
I 

Project Site Name: 8\~t Ie Sample ID No.: 112 S L 'i3O.3, - o[lJlP 
Project No.: 121,2;( Sample Location: 

Sampled By: J.1IJ'P> 
[] Surface Soil C.O.C. No.: 
\¥Subsurface Soil 
[] Sediment Type of Sample: 
[] Other: [] Low Concentration 
[] QA Sample Type: [] High Concentration 

GRAB SAMPLE DATA: 

Date: 5/" I~"I Depth Color Description (Sand, Silt, Clay. Moisture. etc.) 

Time: I 5.'5/) 00(1<- <"'~ _ J 
5-ic 

\ 

Si 1~1 Method: 

r:t-6\..J (1, 
""" T'-U 

Monitor Reading (ppm): \ 
COMPOSITE SAMPLE DATA: 

Date: Time Depth Color Description (Sand, Silt, Clay. Moisture, etc.) 

Method: 

ronito, Readings 

(Range in ppm): 

. 

SAMPLE COLLECTION INFORMATION: 

Analysis Container Requirements Collected Other 

'fA l-f 1 t.J r-<'7 :,. r / 
~bC f t.J ",-v; "- ( v' 

(!,'" '" 5. Ze ,lli,k • .1. , J 3:J.Q2 t;" /' 
13TG'i l../ "'~" (p ./ 

OBSERVATIONS I NOTES: MAP: 
.. 

~ m,1(\ SIz,e ~\\e.d-ed cd- 3-+H b ca..u.s"-. -U1ef r 
waS I' ilj ~~@ Ill!' 11 0- S(MII <J!l"ltou...d--" _. <c i 
!)lc (eCOJe,~ cd- 'f1.te S - b-f+ level, 

Circle if Applicable: Signature(s): it. ~p 
MS/MSD Duplicate 10 No.: ~~A "'-'1',' 

(~Sl-'&Jb- D5Cf.,D 



SOIL & SEDIMENT SAMPLE LOG SHEET 

Page t of 1 
I 

Project Site Name: Sample 10 No.: /8 StJ3,t?J3-el4t. ~ 
Project No.: Sample Location: 

Sampled By: (i'SIS"V 
[] Surface Soil C.O.C. No.: 

YSubsurface Soil 
[] Sediment Type of Sample: 
[] Other: pow Concentration 
[] QA Sample Type: [] High Concentration 

GRAB SAMPLE DATA: 

Date: 5-1- -err Depth Color Description (Sand, Silt, Clay, Moisture, etc.) 

Time: l5'CW / I. <:" /1.. ,<:!A-At:/' 
Method: yr. T If/:::' ~y~ """ fir ....--..--....-
Monitor Reading (ppm): 

COMPOSITE SAMPLE DATA: 

Date: Time iDepth Color Description (Sand, Silt. Clay, Moisture, etc.) 

'. . 
Method: , . 

. 
Monitor Readings 

(Range in ppm): 

SAMPLE COLLECTION INFORMATION: 

Analysis Container Requirements Coliected Other 

OBSERVATIONS I NOTES: MAP: 

ff~" 1>/14- 6fflh 

Circle if Applicable: Signature(s): 

MS/MSD Duplicate 10 No.: 



GROUNDWATER LEVEL MEASUREMENT SHEET 

:.':: .-'I~.- ," 

Proj~et N'a.m.e: __ +_0...,",...:....;L=---=Gl.-.::~...,-____ Project No.: b I 2 '-I 
Location: _=---=:!<!..l\~.\-~<--:::...\-'::l2LL.1-'-1_4'---___ Peroonne\: "'\'0,.., .\~~... 1' ... .,...,. J ~. 
Weather Conditio ... : $'"""", - q~~ MeaourinC De.:..vI!!c:::e:=--__________ -1 
Tidally InfiU4!!DCed: Va. V No Remark.: 

Well or 

P~ezometer 

Number 

~ . 

let It\ '" 0 3 

Date 

ElevatioD of Total Water Level Thiclm ••• 0 Groundwater 
Time Rererence Point Well Depth Indicator a..din ree Produc Elevation Comments 

(feet)· (feet)· (feet)· (feet). (f •• t)· 

0 

\').:J b (J) 

1,?.39 0 
I ... n'1} _ /- .... " r""I .,--- t::7.- """ '-' 

I "b.l~ 6 
11.~S" <;.~ 0 
';='636 C 

10·19 () 

,.'00 0 
/0.4 s 0 

/ 

Page __ of __ 



GROUNDWATER SAMPLE LOG SHEET 

Page of 

Project Site Name: Ct:l C <;, It Ir, Sample ID No.: ,6GLMDIOI 
Project No.: !E.I 2.. <.f Sample Location: Qt~GiB'M{!~!6gc N 

Sampled By: "IN', 
CifWWo( 

[] Domestic Well Data C.O.C. No.: 
-tk'Monitoring Well Data Type of Sample: 
[] Other Well Type: [] Low Concentration 
[] QA Sample Type: [] High Concentration 

SAMPLING DATA: 

Date: 9-« -?q Color pH S.C. Temp. Turbidity DO Salinity Other 

Time: /SSU Visual Standard mS/em Degrees C NTU mgll % NA 
Method: neJL 
PURGE DATA: 

Date: 7-1~9q Volume pH S.C. Temp·IC) Turbidity DO Salinity Other 

Method: ()t¥. Initial (n.'\\ .135 d{.,"j I'J) ! t'l q - -
Monitor R~adjng (ppm): /l) 1 t,.R~ /09 .9C;:7 (2; O. '-i(1 - o . <.f:::l. 
Well Casing Diameter & Material 2 'o.tn i.;;fl 1.75.7 a ().&,o - 0,54 
Type: ) ,;;10::." PVc 3 10.89 t,l./:J. ';?S.ln fIl n.'i'-l - I . din 
Total Well Depth [TO): II. b5 --I 1~9;:;" / L/<7 .;15.7 ·0 /. '77 - / .(,,8 
St~tjc \.A!at~r Level (v".n ... ): tf j be s to.S7 i. c;1 '1C: ~ no ,,, _ tJ c:::: - .:2./0 O''-'''v .... ..... 1--' 

One Casing Volume(gaUl): D ,!/J. 
Start Purge (hrs): I ~?,u 

End Purge (hrs): P.4'2 
Total Purge Time (min): jj 
Total Vol. Purged (gaVL): ~ . \ 
SAMPLE COLLECTION IN FORMA TION: 

Analysis Preservative - Container Requirements Collected 

~ 
>;§iJJ f,IEX t:;\)~ lAw,i':-:rnln! ~b .. H C-L. ~ '" If-O}'I1 L S 
~.,(")V\(" (liJ. 'f. ~()6 v"r\A..-' I 

'1) ,<" ~ t We-! I\h,jJ~ <SH<.v ~..: V.I,f,VIh\.V ::s 

rn~T~L£ UNO~ I ¥ \ L--ra....- \ -, 
-\",f-I \ ..... D ~ \ l-r(l- ::L-

10 
OBSERVATIONS I NOTES: 

[;I. l'li Ii! i C i I!ll ~e4 , . ~G----

. A 
Circle if Applicable: rs~~~ 

MSIMSD Duplicate 10 No.: ~'","" 

.. 



GROUNDWATER SAMPLE LOG SHEET 

Page of 

Project Site Name: Ci'J~ Sili> IS Sample ID No.: /S GU/loao/ 
Project No.: ~l'l...-<! Sample Location: CblCIBMuJ~ 

Sampled By: 
[] Domestic Well Data C.O.C. No.: 
j(-Monitoring Well Data Type of Sample: 
[] Other Well Type: [] Low Concentration 
[] QA Sample Type: [] High Concentration 

SAMPLING DATA: 

Date: <1,q.'t'7 Color pH S.C. Temp. Turbidity DO Salinity Other 

Time: .:;n Visual Standard mS/cm Degrees C NTU mg/l % NA 
Method: lifo 
PURGE oA A: 

Date: '} -9-9'1 Volume pH S.C. Temp. (C) Turbidity DO Salinity Other 

Method: [){'Jr • Initial L.'AS< 3.91 ':'5 £, (/J 0.(", - -
Monitor Readi~g (ppm): 0 1 ie.70 ~15 . :15, I (f) It). 'll";z, - ~ 
Well Casing Diameter & Material 2 /;,,'13 ~ {,I d-I.i1 i?f O:7~ - .!:J,l.l j 

I " Type: .~5 PVc. 3 ". "lio 3. "/1:; k;lt{ .13 0 J. jg'} . 
Total Weil Depth (TO): /0. LfS .. 
Static Water level (WL):.:;? ,77 

One Casing VOlume(gallL):~:i1 .<f(;, 
Start Purge (hrs): 13tj l 
End Purge (hrs): 13~ 
Total Purge TIme (min): I V 
Total Vol. Purged (gaUL): /. ') 

SAMPLE COLLECTION INFORMATION: 

Analysis Preservative Container Requirements Collected --- ~, RTEY. ~IJ p,. nOTe!; ~ nj,.A I ~\r, J) :n<· c,t 0 101 t,.. <' 
IV , 

-'-
.JdL. ~ 

vrCJcr ~ J.,)IJ { LUI v 
/ 

'He..> J,.{ NV,? I )I I Lrt'f...; / 

-
.,jIiO L. 

OBSERVATIONS I NOTES: 

/8&L-Yn 0"2. oj frJ - fYI.f/fY)S"D (\ ~ S'f\'~ 

1\ 
Circle if Applicable: 

,
siora'rJl \t// 

MS/MSD Duplicate 10 No.: ~" • 
V IS &!.fl?OUJJ J) 



GROUNDWATER SAMPLE LOG SHEET 

Page I of 1 
Project Site Name: 
Project No.: 

[] Domestic Well Data 
~onitoring Well Data 

[] Other Well Type: 
[] QA Sample Type: 

SAMPLING DATA: 

Date: , .. '1-1 q 
Time: bO I 
Method: .J:JV' ~ -
PURGE DATA: 

Date: '7 - <j - 'jq 

Method: pl-t . 

[p12-'i 
Sample 10 No.: 
Sample Location: 
Sampled By: 
C.O.C. No.: 
T,yjle of Sample: 
~ Low Concentration 
[] High Concentration 

Color pH S.C. Temp. Turbidity DO 

mgll 

Salinity 

'JI, Visual Standard mS/cm Degrees C NnJ 

Volume pH S.C. Temp·IC) Turbidity DO Salinity 

Initial ~Oa, l'J"'< ::J eJ",-, &.. ~ O·~ -
Monitor Reading (ppm): () 1 " 

. ..;;.; -

Other 

NA 

Other 

-
5,~? 

-Well Casing Diameter & Material 1---.:2=---+----+----+---+---+----1-----1-----1 

Type: or Pvc 3 

Total Well Depth [TO): :lIn .?Of') 

Static Water Level (WL): .~.() I 
One Casing Volume(gaVL): sa;}. 
Start Purge (hrs): ., 'LOR 
End Purge (hrs): I '-j~ 0 
Total Purge Time (min): -z"V 
Total Vol. Purged (gaVL): 

SAMPLE COLLECTION IN FORMA TION: 

Analysis 

OBSERVATIONS I NOTES: 

I. i'M~fd dtj @ p-tli 
2. p~ ~@ i'-\~D 

5, r.ur~ cthj @ ILl:W 

Circle if Applicable: 

MS/MSD Duplicate 10 No.: 

.. 

Preservative Container Requirements 

Sta.-vkcl ~(l.J/>' ~ I ~ is 
sltt.vkJ "'\jtV'" @ 1425 

VMj:j ~iJ-ea-t ~@) 

Collected 

1 



GROUNDWATER SAMPLE LOG SHEET 

Page of 

Project Site Name: 
Project No.: 

[] Domestic Well Data 
,H'rMonitoring Well Data 
[] Other Well Type: 
[] QA Sample Type: 

SAMPLING DATA: 

Date: "1-'1 -'1'1 
Time: \~S 
Melhod: oel' . 
PURGE DATA: 

Melhod: De.\' 

Monitor Reading (ppm): rJ) 

CNC :s,k.I'0 Sample ID No.: 
Sample Location: 
Sampled By: 
C.O.C. No.: 
Type of Sample: 

[] Low Concentration 
[] High Concentration 

Color pH S.C. Temp. Turbidity 

Visual Standard mS/crn Degrees C NTIJ 

DO 

mgll 

Volume pH S.C. Temp. (CI Turbidity Db 

Initial 

Salinity 

'lI> 

Salinity 

Other 

NA 

Other 

Well Casing Diameter & Material 1--==2_-jJ'JtL.~f'I~3~.!:dJ...!:.JO,,=:£~Ut..l.L9,!o."~ L--+~~.L.,-_+"O:.!.'.LI-J... J-t __ ·-_-1f---'/c..:,--=ll~O=--I 
Type: 0)" p~C- 3 ~,B'1 .PJ71()'7.1 r» O,{)5 - ~--'O 
Total Well Depth (TO): 10. 11 "' ~ .91:> ,10 \ ;;11, ~ . t2J I (j . 3:;1.. - 3 • (,;i) 
StaticWaterLevel(WL): J./(5)i./ s 10$17 ,7iS :;;1.-0 q; 0, '-fo ~ ~50 
One Casing Volume(gaVL): 0.90 

. Start Purge (hrs): ,&.jO-Z 

End Purge (hrs): I "''I' b 
Total Purge Time (min): '7.« 
Total Vol. Purged (gaVL): ~ 5 
SAMPLE COLLECTION INFORMATION: 

Analysis 

'g'ZhO 
A , 
n-lV4 

./\ 

I-IIYIV{V~ 

J uu· rntqp 

mS1JfU 

OBSERVATIONS I NOTES: 

Preservative Container Requirements 

J.jrV ~~l(!UfVI.t." 

fJf :..;)' I I-TfV 
, 

Cl) I )G ~ '06 fh (., . , 
.., Hc..t,...- 5X.l(!D /'nL-

/..J tJ b.., 1)t I LTf(' 

"" 

i\/J 
~C~ir~cle~ifA~p~p~lic~a~bl~·:~ ______________________________ ~I~g~)JL1BL 

MS/MSD Duplicate 10 No.: 'l 

Collected 

3 

~ 

I 

'5 

J 

I ---r7> 



GROUNDWATER SAMPLE LOG SHEET 

Page l ofL 
Project Site Name: 
Project No.: 

[] Domestic Well Data 
~ Monitoring Well Data 

'[f Other Well Type: 
[J QA Sample Type: 

SAMPLING D~ TA: 

o n. .... q 
Sample ID No.: 
Sample Location: 
Sampled By: 
C.O.C. No.: 
Type of Sample: 
~ow Concentration 

[J High Concentration 

DateE(j'-fl'/"""- Color pH S.C. Temp. Turbidity DO 

mgll 

Salinity 

% Time:~ II"PJ Visual Standard mS/cm Degrees C NTU 

Method: 

PURGE OATt': 

Date: Gf I '1 J'-: 7 Volume pH S.C. Temp. (C) Turbidity DO S,lInity 

Method: t.OIiJ t::i AtJ Initial 7· L1 .77Z, ;).~3 5 j.'Jl/ )lJr 
Mon~or Reading (ppm): a JD. 1 rn ~"> .-1l>5 ::Jr,. )' If -5/ 

Other 

NA 

Other 

fl.' ~ .7if? 2'-.V S . I I II 
""' 1 J ·/"17 ;(r,. Z. 'I ~6 \., 

Well Casing Diameter & Material t--:2:---f~~W-~cilJr'51~-t-1i--r~~-t-t-y--t-----1 
Type: ;::; /f PVG 3 . 
Total Well Depth (TO): 15..3.s 
Static Water Level (Wl): /? ~~ 
One Casing Volume(gaVL): 'J;Z 
Start Purge (hrs): J L{ , ~< 

End Purge (hrs): 1 q,cf .s 
Total Purge Time (min): ,,'b 
Total Vol. Purged (gaVL): ''I< 5 
SAMPLE COLLECTION INf'bRMATION: 

Analysis Preservative Container Requirements Coliected 

~C l,. ~ .,.1.{ 0 rrJ<.,. '5 
/' i 

0 ;;uc J ~ , (~f?74J&:D./ 2-..... , . 
Htvo~ I ¥J I /..:t7I..- U?J4)Sflc/ l 

/ 

OBSERVATIONS I NOTES: 

~C_ir_ci_e_if_A~PP~Ii~~~b_le_: _______________________________ ~(r,.~,tr'~~ 

MS/MSO Duplicate 10 No.: ~ _ 



FIELD ANALYTICAL LOG SHEET 
GEOCHEMICAL PARAMETERS 

Tetra Tech I Inc. 

Oxygen: 

HACH Digftal Tnrator AL-DT 

Parameter: Hydroxide 

Relationship: ~ 

ICHEM"trie,s: ___ 'mg/L 

r-----, 

of 

Sample ID No.: 1 k (, L..M 0 I () \ 
Sample Location: C rJC I 6 (h "V ¢ I 
Duplicate: D 
Blank: D 

Analysis Time: ).5'! '1 J 

Titration Count I Multiplier I Concentration 

.0.01 = mgJl 

.0.02 = mg/L 

Analysis Time: =-,-,,<....:c-,--,-
CHEMetrics (Range: ___ ,mg/L) Finered: D 

Carbonate Bicarbonate 
1) ~/\P 

Dioxid~e::...-____ _ 

IEc,,;onlent: ~iII:a~ CHEMetries (Range: ___ ,mglL) Analysis Time: _1-,5,--',_°_'.;,_ 

Titration Count I I Concentration 

.0.1 = mg/L 

.0.2 = mglL 

~:?'l .1.0 = ') '31. mg/L 

.2.0 = mg/L 

ICHE.Metrics: ___ mgIL 



Tetra Tech NUS, 

Site Name: 

Field 

DR·700 

610nm 

FIELD ANALYTICAL LOG SHEET 
GEOCHEMICAL PARAMETERS 

,.----, 

Sample ID No.: 

Sample Location: 

Duplicate: 0 
Blank: 0 

of 

I 5</.>5 
DR-8 5! HS·C Color Chart 

93 

HS·WR Color Wheel 

01her: 

Analysis Time: I '( 2~'-S c-:7f-

0· 2.2-_E<--____ mg/L FiRered: U 

DR·700 

-----
ISt"ndard Solution: 

ISt'lndard Addftions: 

o 
o 

INitrit .. (NOi-N): 

DR·700 

DR-8 

91 

mg/L 

Results: 

Other: 

---
Digfts Required: O.1ml: ___ O.2ml:. ___ O.3ml: __ _ 

DR-8~.9' 
60 

other: 

Analysis Time: ____ _ 

Fillered: 0 

Analysis Time: ( 5 '-I cp 
FiRered: 0 

q:> . <p <p 2- mg/L Reagent Blank Correction: 0 
Standard Solution: n Results: 0 

(NO;-N): 

DR·700 DR-8 

55 

______ mgfL 

ISta,ndard Solution: 

Analysis Time: =;--__ _ 

FiRered: 0 Other: 

. " Nitrite Interference Treatment: LJ 

ResuRs: ___ _ Reagent Blank Correction: 0 
ISt"ndard Addftions: 

o 
o Digfts Required: O.1ml.: ____ O.2ml:. ___ O.3ml: __ _ 



°etra Tech , Inc. 

Site Name: 

Field 

FIELD ANALYTICAL LOG SHEET 

GEOCHEMICAL PARAMETERS 

Sample ID No.: 

Sample Location: 

Duplicate: 0 
.-_--,Blank: 0 

r!=~(Mn2'~): ~~~ 

of 

DR-7OO DR-8 HACH MN-5 Other: __ ~~_ Analysis Time: _....:'...:5::....:2.:2:¢:'" 
IPr,ogn'~Mo<lule: 525nm 41 

_-"-¢_,6.:o-_mglL 

ISlalndard Solution: Results: __ _ 

Fittered: 0 
Digestion: U 

Reagent Blank Correction: 0 
ISlalndard Addttions: 

o 
o Digits Required: 0.1 ml:. ___ 0.2ml:. ___ 0.3ml:. __ _ 

Iron (Fe2
'): 

DR-7OO DR-8~~ IR-18C Color \AJhee! Other: _____ Analysis Time: ~I ~~I~' __ _ 

IProlgral1llModule: 500nm 33 

... ~ IConcentration: _...:.'-'...' "....t..::d> __ mg/L Filtered: 0 

Sulfide (H2S): 

HS-C other: Analysis Time: I C; ¢ 3 

__ c)'---___ mg/L Exceeded 5.0 mgfL range on color chart: 

data fields have been completed as necessary: 0 
lr.n"'PloImeasurement untts are cited in the SAMPLING DATA block: 0 
\MIJlitIPlicati(lnis correct for each Multiplier table: 0 

o 

calulated concentration is within the appropriate Range Used block: 0 
IAllcalilnitvRelationship is determined appropriatly as per manufacturer instructions: 0 
IQIVQCSample (e.g., Std. Additions, etc.) frequency is appropriate as per the project planning documents: 0 

Interference treatment used for Nttrate test if Nttrite was detected: 0 
who the QAlQC Ckeeklist: 



Tetra Tech , Inc. 

FIELD ANALYTICAL LOG SHEET 
GEOCHEMICAL PARAMETERS 

Sample ID No.: 

Sample Location: 

Duplicate: 

.---__ ,Blank: 

Titration Count I 

D 
D 

Analysis Time: 

Multiplier 

x 0.01 

x 0.02 

I Concentration 

= mgIL 

= mglL 

Analysi. Time: =,=~--'--=--

D CHEMetrics (Range: ___ mg/L) Filtered: 

Parameter: Hydroxide Carbonate Bicarbonate 

Relationship: tl ~ "S~v 

ICHIEM.etri".: ___ ,mg/L 

Dioxid:;e::.-_-_---""'" 
jEq,uip",eni: FcH Digital Titrat,:; CA-DU CHEMctiics (Rang;:;: ___ mg/L) ,t..,na!ysis Time: 

Titration Count I I Concentration 

xO.1 E mgIL 

xD.2 = mglL 

1 n_ x 1.0 = 1 ~'t mgIL 

x 2.0 = mglL 

ICHE,Metrics: __ -,mg/L 



FIELD ANALYTICAL LOG SHEET 

GEOCHEMICAL PARAMETERS 
,tra Tech I Inc. 

Site Name: 

Field 

DR-700 

IP,oon'~M~lullle:· 61~m 

DR-S1<:P HS-C Color Chart 

93 

--,cP""-'-' .:.JY,-,O",-_ mg/L 

,"U'"iI''' (SO/1: 

is'tanetard SOlution: 

DR-700 DR~ 

91 

_____ -mgiL 

Other: 

Resufts: __ _ 

r---., 

Sample 10 No.: 

Sample Location: 

Duplicate: 0 
Blank: 0 

of 

HS-WR Color Wheel 

Other: 

Analysis Time: I S" ¢ ~ 

FiUered: 0 

Anatysis Time: ____ _ 

Filtered: 0 

IShlnda'rdAdd~ions: 

o 
o Digfts Required: O.lml:. ___ 0.2ml: ___ O.3ml: __ _ 

(NO;-N): 

DR-700 DR~jl' 
60 

0·0/3 mg/L 

(NO.--N): 

DR-700 DR~ 

55 

~ ____ mg/L 

Other: 

Other. 

ISt"ndard Solution: Resufts: ___ _ 

Analysis Time: I 5 4 L 
Fiftered: 0 

Reagent Blank Correction: 0 
Standard Solution: n Results: 0 

Analysis Time: =;--__ _ 

Flftered: 0 

,-, 
Nitrite Interference Treatment: LJ 

Reagent Blank Correction: 0 
IShindard Add~ions: 

o 
o Dig~s Required: O.lml: ___ O.2ml: ___ O.3ml:. __ _ 



Tetra Tech NUS, Inc. 

Site Name: 

FIELD ANALYTICAL LOG SHEET 
GEOCHEMICAL PARAMETERS 

...---., 

Sample 10 No.: 

Sample Location: 

Duplicate: 0 
Blank: 0 

of 

DR-700 DR-8 HACH MN-5 Other: Analysts Time: \ 51 ~ 
I· 525nm 4t 

Ff. ...... /1 Filtered: n '*-' "'l:jI'-

Digestion: 0 
Solution: 0 Results: Reagent Blank Correction: 0 
Additions: 0 Digns Required: O.lml: O.2m!: O.3m!: 

IF.,rr,ms Iron (Fe'+): 

DR-700 DR-8~1:f+ IR-1BC Color Wheel other: _____ Anatysis Time: i S J L 

SOOnm 33 

_fJ,-,,~tP_I{,--_mgIL 

Sulfide (H,s): 

HS-C other: 

_cP::I-'-' ..:;:3:.-__ mgIL Exceeded 5,0 mgll range on color chart: 

data fields have been completed as necessary: 0 
IC'lrrA,ct measurement units are cited in the SAMPLING DATA block: 0 
IMulitlplic;ati"n is correct for each Multiplier table: 0 

ca!u!ated concentration is within the appropriate Range Used block: 0 

Flttered: 0 

Analysis Time: 1 5 rp q 

o 

kalinity Relationship is determined appropriatly as per manufacturer instructions: 0 
IQ,I\IQ'C sample (e.g., Std. Additions, etc.) frequency is appropriate as per the project planning documents: 0 

Interference treatment used for NHrate test if NitrHe was detected: 0 
block is initialized who the Ckecklist 



SOIL & SEDIMENT SAMPLE LOG SHEET 

Page~of-.L 

Project Site Name: ~ 11 Sample 10 No.: JC15L-801.1J t;bb 
Project No.: (2l'-2 Sample Location: '#i o/i.~~1l Sampled By: 

Vsurface Soil C.O.C. No.: 
Subsurface Soil 

[] Sediment Type of Sample: 
[] Other: [] Low Concentration 
[] QA Sample Type: [] High Concentration 

GRAB SAMPLE DATA: 

Date: rM·/q" Depth Color Description (Sand, Silt, Clay, Moisture, etc.) 

Time: nf/'),:y / 

Z:t: j~)~}~;;W~ - .1 
Method: ~ - 6 
Monitor Reading (ppm): :] 
COMPOStTE SAMPLE DATA: 

Date: Time Depth Color Description (Sand, Silt, Clay. Moisture, etc.) 

Method: 

Monitor Readings 

(Range in ppm): 

SAMPLE COLLECTION INFORMATION: 

Analysis Container Requirements Collected Other 

OBSERVATIONS I NOTES: MAP: 

Circle if Applicable: Signature(s): 

MS/MSD Duplicate 10 No.: 



SOIL & SEDIMENT SAMPLE LOG SHEET 

Page-LofL 
In I 

Project Site Name: ~"L1(1 Sample ID No.: lQSL..80(-Of..D6 
Project No.: Sample Location: C fJe 11f-IWl 

Sampled By: J~ 78J_ 
[] Surface Soil C.O.C. No.: r 
DVSubsurface Soil 
[] Sediment Type of Sample; 
[] Other: [] Low Concentration 
[] QA Sample Type: [] High Concentration 

GRAB SAMPLE DATA: 

Date: ~ /ILJ 1'1'1 Depth Color Description (Sand, Silt. Clay, Moisture. etc.) 

Time: ott07 / 

~, ~ If 
Method: !J - b 

Monitor Reading (ppm): (., "1~ 
COMPOSITE SAMPLE DATA: 

Date: Time Depth Color Description (Sand, Silt. Clay, Moisture, etc.) 

Method: 

Monitor Readings 

(Range in ppm): 

SAMPLE COLLECTION INFORMATION: 

Analysis Container Requirements Collected Other 

OBSERVATIONS I NOTES: MAP: 

Circle if Applicable: Signature(s): 

MS/MSD Duplicate 10 No.: 



SOIL & SEDIMENT SAMPLE LOG SHEET 

Page I ofL 
i I 

Project Site Name: h::i~ Sample ID No.: 11~L. H.b6 -hllor 
Project No.: !9 17",1/ Sample Location: e-iJt.l'1. F..O-g 

Sampled By: ~LlOJ1 
[] Surface Soil C.O.C. No.: 
\Y'Subsurface Soil 
[] Sediment Type of Sample: 
[] Other: [] Low Concentration 
[] QA Sample Type: [] High Concentration 

GRAB SAMPLE DATA: 

Date: r/,~/411 Depth Color Description (Sand, Silt, Clay, Moisture, etc.) 

Time: oHV I I JJ t-tr ic--J ,-;Ay y,f- ~tr) ~ .. 
Method: ,-5' 
Monitor Reading (ppm)::;O.n~ A.".,/J!, 
COMPOSITE SAMPLE DATA: 

Date: Time Depth Color Description (Sand, Silt. Clay, Moisture. etc.) 

Method: 

Monitor Readings 

(Range in ppm): 

SAMPLE COLLECTION INFORMATION: 

Analysis Container Requirements Collected Other 

OBSERVATIONS I NOTES: MAP: 

Circle If Applicable: Signature(s): 

MS/MSD Duplicate 10 No.: 



SOIL & SEDIMENT SAMPLE LOG SHEET 

Page I of I 

Project Site Name: ~/q Sample 10 No.: I~ l.tJb'I-O'Iof Project No.: o ") .. -'t Sample Location: C L/ TUS 
7i Z J1 Sampled By: 

[] Surface Soil C.O.C.No.: 
t'Subsurface Soil 
[] Sediment Type of Sample: 
[] Other: [] Low Concentration 
[] QA Sample Type: [] High Concentration 

GRAB SAMPLE DATA: 

Date: 1) IJ~! 'It Depth Color Description (Sand, SiI~ Clay, Moisture, etc.) 

Tirne~ o~15 4-1)! ~-~ ~,~)~ Method: 

~~. Mon~or Reading (ppm): ,00 
COMPOSITE SAMPLE DATA: 

Date: Time Depth Color Description (Sand. Silt. Clay, Moisture, etc.) 

Method: 

Monitor Readings 

(Range in ppm): 

SAMPLE COLLECTION INFORMATION: 

Analysis Container Requirements Collected Other 

BTtX If )::'~ ,,, ... P V/ 
IAH , '1n'J-- Y 

OBSERVATIONS I NOTES: MAP: 

Circle if Applicable: Signature(s): 

MS/MSD Duplicate 10 No.: 

iQ&'1D9-040SD 



SOIL & SEDIMENT SAMPLE LOG SHEET 

Page..l.. of -.-l 
I 

Project Site Name: Sample 10 No.: I'1SL4A ~~~¥ 
Project No.: Ol~'f Sample Location: 

Sampled By: 

[~CeSOil C.O.C. No.: 
~ ubsurface Soil 
[] Sediment Type of Sample: 
[] Other: [] Low Concentration 
[] QA Sample Type: [] High Concentration 

GRAB SAMPLE DATA: 

Date: Depth Color Description (Sand, Silt, Clay, Moisture, etc.) 

Time: 

Lf-~! Method: 
Monitor Reading (ppm): 

COMPOSITE SAMPLE DATA: 

Date: Time Depth Color Description (Sand, Silt, Clay, Moisture. etc.) 

Method: 

IMonitor Readings 

'Range in ppm): 

SAMPLE COLLECTION INFORMATION: 
Analysis Container Requirements Collected Other 

. 

OBSERVATIONS I NOTES: MAP: 

." 

Circle if Applicable: Signature(s): 

MSIMSD Duplicate 10 No.: 



SOIL & SEDIMENT SAMPLE LOG SHEET 

Page I Of..L 
I 

I>ti'~ 
Project Site Name: Sample 10 No.: I?Se./jfO-i ,~ 
Project No.: Sample Location: 

Sampled By: 6- .5/.9<> 
[] Surface Soil C.O.C. No.: 

~ubsurface Soil 
[] Sediment -- Type of Sample: 
[] Other: [] Low Concentration 
[] QA Sample Type: ?i9h Concentration 

GRAB SAMPLE DATA: 

Date: lfi-# -qq Depth Color Description (Sand, Silt, Clay. Moisture, etc.) 

Time: ';Plc:;. 
?JJ>r 

_.,.",-
Method: V't"~ 
Monitor Reading (ppm): 

COMPOSITE SAMPLE DATA: 

Date: Time Depth Color Description (Sand, Silt, Clay, Moisture, etc.) 

Method: 

MOriitor Readings 

(Range in ppm): 

SAMPLE COLLECTION INFORMATION: 

Analysis Container Requirements Collected Other 

OBSERVATIONS I NOTES: MAP: 

tftMJ5tJItCf 180 'fU-v 
Circle If Applicable: Signature(s): 

MS/MSD Duplicate to No.: l114:S~ 



SOIL & SEDIMENT SAMPLE LOG SHEET 

Page 10f ( 

Project Site Name: Sample 10 No.: /1EtJ3/1 ~OM~ 
Project No.: C" ............ I..", I ..... ,... ..... il"'\n· 

vc;u I ..... ' ... I...v ........ u~." •. 

Sampled By: ~, S/..Je,2 
. ~urface Soil C.O.C. No.: 

ubsurface Soil 
[] Sediment Type of Sample: 
[] Other: [] Low Concentration 
[] QA Sample Type: ?i9h Concentration. 

GRAB SAMPLE DATA: 

Date: 'J~q.-4 'f Depth Color Description (Sand, Slit, Clay, Moisture, etc.) 

Time: IT.)O 
Ofor; "'eWK.. ~~'l <;AIr-

Method: tJpf" 
Monitor Reading (ppm):~-/~4 

COMPOSITE SAMPLE DATA: 

Date: Time Depth Color Description (Sand, Silt, Clay. Moisture, etc.) 

Method: 

Monitor Readings 

(Range in ppm): 

SAMPLE COLLECTION INFORMATION: 

Analysis Container Requirements Collected Other 

OBSERVATIONS I NOTES: MAP: 

~~~SfA.«. {OW pp'" 
, 

/f(fJ{)i~ &vi.. 

Circle if Applicable: 

Signat~~ t/ J,$tif' MS/MSD Duplicate 10 No.: 



SOIL & SEDIMENT SAMPLE LOG SHEET 

Pagel....of-L 

Project Site Name: Si +c. \:J Sample ID No.: \g0~IIo-{12O.3 
Project No.: 0 1;1,/ Sample Location: CAlC. 1911e 

Sampled By: .QD1P:, 
[] Surface Soil C.O.C. No.: 
W'Subsurface Soil 
[] Sediment Type of Sample: 
[] Other: [] Low Concentration 
[] QA Sample Type: [] High Concentration 

GRAB SAMPLE DATA: 

Date: :::;/,<I/'M Depth Color Description (Sand, Silt, Clay, Moisture, etc.) 

Time: \ I -!5 ~ ~ 
• I ... I 

Method: J)r - 3' 3'~f Si ,-t ). mOl:5" 
Monitor Reading (ppm): a 
COMPOSITE SAMPLE DATA: 

Date: Time Depth Color Description (Sand, Silt. Clay, Moisture, etc.) 

Method: 

Monitor Readings 

(Range in ppm): 

SAMPLE COLLECTION INFORMATION: 

Analysis Container Requirements Collected Other 

15r~:(~ II £'" t..~e.. .,./ 

"pA\\- L ~l.£oz.. ;.,.,... /' 
~ 

OBSERVAT!ONS J NOTES: MAP: 

Circle if Applicable: SI9~~y 
MS/MSD Duplicate 10 No.: 



Pagel of 1 
Project Site Name: ~d, \'1 Sample 10 No.: 13:5 L'bIL2- h.2:)1, 
Project No.: Q[.24 Sample Location: 

Sampled By: !,JA-
[] Surface Soil C.O.C. No.: 
[] Subsurface Soil 
[] Sediment Type of Sample: 
[] Other: [] Low Concentration 
[] QA Sample Type: [] High Concentration 

GRAB SAMPLE DATA: 

Date: .:;, Depth Color Description (Sand, Silt. Clay, Moisture. etc.) 

Time: I(;c.f{) 
Method: ,Q -7/ io( ~wJ~ '0\ \-\--
Monitor Reading (ppm): +-
COMPOSITE SAMPLE DATA: 

Date: Time Depth Color Description (Sand, Silt, Clay, Moisture, etc.) 

Method: 

Monitor Readings 

(Range in ppm): 

. 

SAMPLE COLLECTION INFORMATION: 

Analysis Container Requirements Collected Other 

-rei' I cf al- c:;;r 

Orn in Sl'l-~ \'u-\(OYll..J.er .'LJ" "- ;' r. ,--, ~ 

OBS ERVATIONS f NOTES: MAP: 

Circle if Applicable: Si9~ 
MSfMSD Duplicate 10 No.: 



GROUNDWATER LEVEL MEASUREMENT SHEET 

Project Name: :+ (') f\. L ~r_ Project No.: 

Locatioa: <,: +<- $/ f 4 PerooDDel: -r.;",!,:::"""!.C.!...L="",",-:..,J.-~:.cI':..:V'L--~.!:!j.!!.J1"I"=--'~_-I 
We.ther Coaditioaa: ~§""Ir'-'''''''':'=L-:-_q-,-=----,,-~____ Mea.uriac De,.:.vI"'c=e: __________ -l 
Tidally Innuenced: v.. V No Remark.: 

WeD or 

P~ezometer 

Number 

Ict ..... wo3 

Date Time 

61~ 

oq~ 
Oq:) 
r:fj3G 

Elevation of Total Water LAvel 
Reference Point Well Depth Indicator ae.din 

(feet)· (feet)· 

1'1·39 
.qz.-- h.OO 

I \ "b.l~ 
1H,S" If.t, 
$'63>6 

10·/9 
,·60 
lo.4S 

/ 

Thlelm ... 0 

ree Produc 
(feet)· 

0 

CJ) 

C 
() 

6 
0 
c 
0 
0 
0 

Groundwater 
Elevation 

(Ceet)· 
Comments 

Page_of_ 



GROUNDWATER SAMPLE LOG SHEET 

Page of 
• I 

Project Site Name: 2IJC:::! ~ f>i1e (9 Sample 10 No.: \Cl6l- (VI q, I ((f l 
Project No.: 1 Sample Location: "r.tCI~-""""O( 

Sampled By: 
[] Domestic Well Data C.O.C. No.: 

cf!. Monitoring Well Data Type of Sample: 
[] Other Well Type: D Low Concentration 
[] QA Sample Type: [] High Concentration 

SAMPLING DATA: 

Date: .::t/t/.,t; Color pH S.C. Temp. Turbidity DO Salinity Other 

Time: II t!)"':J. .. Visual Standard DIS/em De~C NTIJ mgII 'lI> NA 

Method: 

PURGE DATA: 

Date: Volume pH S.C. Temp. (C) Turbidity DO Salinity Other 

Method: Initial '·b'l l.q1. '2..~. ~ 1,1- 0.'\"1 

Monitor Reading (ppm): 1 (,.1 "l, l:l"t ;;.;1.<-l .J (I c:1.r~"" 
Well Casing Diameter & Material 2 c.:t'f 2.."2.. c:; 2~ ..... -Sc.f 1.'2./ 
Type: Z" yvc. 3 (".to, ~ I" :?., .0 1 1"'1 '7'd.. 
Total Well Depth (TO): \3.,\0 '\: 
Static Water Level (WL): 5.'/:;) 
One Casing VOlum~): I, '2.<& 

_ Start Purge (hrs): 1¢/1i' 
End Purge (hrs): \ I 0""'\ 

Total Purge Time (min): 

Total Vol. Purged (gallL): I :ZS X,,: J. ~ "CJ 
SAMPLE COLLECTION INFORMATION: 

Analysis Preservative Container Requirements Collected 

OBSERVATIONS / NOTES: 

1-1,1> ... 1, .,.'1S 

7.'S. . Ie. ~ 1.2'0 

Circle if Applicable: Signature(s): 

MS/MSD Duplicate 10 No.: 



GROUNDWATER SAMPLE LOG SHEET 

Page of @ 
C~ /;;;k /9 l<1qLn1&, 

~ 

Project Site Name: ev~ Sample 10 No.: 
Project No.: 

; 
Sample Location: ~"I c \<t - foA e"Jo:r 
Sampled By: 

[] Domestic Well Data C.O.C. No.: 
~ Monitoring Well Data Type of Sample: 

[] Other Well Type: [] Low Concentration 
[] QA Sample Type: [] High Concentration 

SAMPLING DATA: 

Date: 1./~ L ~ '" Color pH S.C. Temp. Turbidity DO Salinity Other 

Time: . \I S~ Visual Standard mS/cm Degrees C NTU mg/I % NA 
~,,1ethod: 

PURGE DATA: 

Date: Volume pH S.C. Temp. (C) Turbidity DO Salinity Other 

Method: Initial 7,rX 5'.11'2- 'L -::r: cI> 3- 0.2..'+-

Monitor Reading (ppm): , (,.'13 "I.1S' ;I. ~ .""1 :). O.I~ 

Well Casing Diameter & Material 2 " -'3 "1 4. S.3 U.~ 2- b.SS' 
Type: 2" 'PVC 3 " .'1'1 I{,l/(j ;U. 'Z-- J 1.~3 
Tota! WIP!! rlepth (TD): 1"'..3 -;;-

Static Water Level (WL): ~.')., 

One Casing Volume~): ,.1'1 
Start Purge (hrs): (OF/-
End Purge (hrs): II "5'l 
Total Purge Time (min): 

TOiaI Vol. Purged (gaVL): 

SAMPLE COLLECTION INFORMATION: 

Analysis Preservative Container Requirements Collected 

OBSERVATIONS I NOTES: 

\..\,0 c.\. 51.0<. 

Ii .Oc. .. . ' I. , \ .. z"! 

Circle If Applicable: Signature(s): 

MSIMSD I Duplicate 10 No.: 



GROUNDWATER SAMPLE LOG SHEET 

Project Site Name: 
Project No.: 

[) Domestic Well Data 
..Ii. Monitoring Well Data 

[) Other Well Type: 
[) QA Sample Type: 

SAMPLING DATA: 

Date: Cot l 'H '1:'1 
Time: J -=> S<~ 

PURGE DATA: 

Method: ~.;,,' Flo~ 
Monitor Reading (ppm): O~ Cl" 

~ell Casing Diameter & Material 

Type: ..l" Nt.; 
Total Well Depth (fD): , l.30 
Static Water Level (WL): _ ~. r7 
One Casing Volume(gaVL): ,. ~V 

. Start Purge (hrs): <P'l '7 Cj 

End Purge (hrs): ' 

Total Purge Time (min): ~'1 
Total Vol. Purged (gaVL): '-I . C; 

Color 

Visual 

Volume 

Initial 

1 

2 

3 

SAMPLE COLLECTION INFORMATION: 

Analysis 

f'fl~ 

'8?..bO 

6-i tv\ Dt'l 
, 

I\A ~ • lTI 'to; "-c 

OBSERVATIONS / NOTES: 

pH S.C. 

Standard mS/em 

pH S.C. 

=t . Iii ].t;~ 

{., . ~ti ~·'2..1 
, .n 5·n 
, .(, &./ '] .( b 

Preservative 

rJ 

'yU 

Q5 

Ll U_ 

Page of 

Sample ID No.: ~ C.r.sC.IC! mW03 
Sample Location..v \ 9, c,t.ii'I o~ 
Sampled By: 0HJe 1_/1Z 
C.O.C. No.: 
Type of Sample: 
" Low Concentration 
[) High Concentration 

Temp. Turbidity DO 

mg/l Degrees C NTIJ 

Temp. (C) Turbidity DO 

Lb.-':/ "3 O""7-'S 
2b.~ cj 0.4 t 
2(,.; y O. '-It 
?b.t; "3 o . .:j Cl 

Container Requirements 

eJ..)( I L'""f fG, 

?'>l-I..{D I'Y\v 

\ 't, 2)60 'fl'\.,v 

.( '1C-3t> '()'t. L-

Salinity ,. 

Salinity 

-
--
~ 

Other 

NA 

Other 

Collected 

..I.-. 

.~ 

\. 

.~ 

~C_ir_cl_e_if_A~PP_II~~_b_le_: ______________________________ --i~I~n7.a r~~r\ ~ 

MS/MSD Dupll~te 10 No.: \ • ( -' ....., 



GROUNDWATER SAMPLE LOG SHEET 

Project Site Name: 
Project No.: 

[] Domestic Well Data 
".K. Monitoring Well Data 

[] Other Well Type: 
[] QA Sample Type: 

SAMPLING DATA: 

Date: -i /6 '&tc. 
Time: Ii' c:P 
Method: 1-"": Fl. w 
PURGE DATA: 

Date: y." 4 " 

Color 

Visual 

Volume 

Method: 1> .... ,~'-\~ •. :,,_,..I' Innial 

Monitor Reading (ppm): 1 

pH S.C. 

Standard mS/cm 

pH S.C. 

i.1{ ~ ./'1 
G.7~ :!.."IS" 

Temp. 

Degrees C 

Temp.(CI 

2S.~ 
I~~.' 

Page of 

1~4Ll\'\f'l fA/ 
CNC:\~ - .. ....,0 .. 

Sample 10 No.: 
Sample Location: 
Sampled By: 
C.O.C. No.: 
Type of Sample: 

[) Low Concentration 
[) High Concentration 

Turbidity 

NTU 

Turbidity 

{, 

% G. " 

DO 

mgII 

DO 

2...<" 5 
D.C.'" 

Salinity 

'lI> 

Salinity 

Other 

NA 

Other 

. t. .'17- 3·5"5 2..S.'ZI 13 o.~ l5 
t.. . ..,.z 

Well Casing Diameter & Material t--2--+ ..... ...:....-:+-=-....;:;.,,..-.::....:.."'-+--"""--t-='-'-'-"-+---+-----I 

Type: 1" p\(C 3 

lTotal Well Depth (TO): 1"3. 'I \ 
Static Water Level (WL): 'l:?' (., 
One Casing Volum~): I.' 1 

Start Purge (hrs): loJ,> 
End Purge (hrs): \ I \('-, 

Total Purge Time (min): 

Total Vol. Purged (gallL): ,:'n 't" V 5.'1 
SAMPLE COLLECTION INFORMATION: 

Analysis 

OBSERVATIONS I NOTES: 

~~o C.l.~ 11.05' 

n.es· ~ .t,,~, \..1 

~ 51 l.L.b ~l O . .18 

Preservative Container Requirements 

\ 
.. C_ir_c..,;le_lf_A..;,P.;,.PI ... iC .... _bl ... e: _________________ -4 Slgn.ture(s): 

MS/MSD Duplicate 10 No.: 

Collected 



GROUNDWATER SAMPLE LOG SHEET 

Page of 

CNC-~ &L.srle 19 
i 

Project Site Name: Sample ID No.: I' "'c..."" D ~e I 
Project No.: Sample Location: ,,",c 1'1 tvtw0r" 

Sampled By: b.R. A~.,.l.~ 
[] Domestic Well Data C.O.C. No.: 

.olt Monitoring Well Data Type of Sample: 
[] Other Well Type: [] Low Concentration 
[] QA Sample Type: [] High Concentration 

SAMPLING DATA: 

Date: 5·/0 • .,~ Color pH S.C. Temp. Turbidity DO Salinity Other 

Time: 11-°S Visual Standard mS/cm Degrees C NTU mgII % NA 
Method: 

PURGE DATA: 

Date: s...,C....,., Volume pH S.C. Temp. (C) Turbidity DO Salinity Other 

Method: J. __ ~I._ Initial ".1"7 .t.~ ,';1('.1 (. ,.1(3 
Monitor Reading (ppm): 1 (,.~ t.S'l .lG." ;;til 0 t:I "q 
Well Casing Diameter & Material 2 (",11 4.0" ~., 0 O.<:.:r 
Type: z.. ~,,~ J \'.~'1 1([.'2. \ ,;U, .2- 0 O.:lS 
Total Well Depth (TO): ,~.3t. 

Static Water Level (WL): 3...!a.. 
One Casing VOIU~): /.~ -

Start Purge (hrs): U ~, 

End Purge (hrs): l~6. 

Total Purge Time (min): 

Total Vol. PUrg~~: E 
SAMPLE COLLECTION IN FORMA TION: 

Analysis Preservative Container Requirements Collected 

1>A~ - Z K I L 

'J. TE,. ( ". i ~;t i ~ jC 'CO #!:=-L 

OBSERVATIONS I NOTES: 

c;.r ... :~ (Or .... ~1.'" .,,, .. Ie 
~ur;"~ I'....l""'t' _ "i.e ...... 1. I>ct""-r C ... 9-.· 

...... 4.~: .. \ $Utp.. ... J.....&.. to,. 
<.(.J'{ ,{. f"f- 8t(. 7.n Z ?<:. 4.2.3 

~eO. ,t.'\-" ~ .. , i.", '01' 2 80,S' .. .. 
• r·N ~ .... ., ,. . 

... .J!.t..L (.~ ~ 7 ~ 
Circle if Applicable: Signaturels): 

MS/MSD Duplicate 10 No.: ------I 

-



GROUNDWATER SAMPLE LOG SHEET 

Page of 

Project Site Name: Sample ID No.: 
Project No.: Sample Location: 

Sampled By: 
[] Domestic Well Data 

~Monitoring Well Data 
[] Other Well Type: 
[] QA Sample Type: 

C.O.C. No.: 
~ofsample: 

ow Concentration 
[] High Concentration 

SAMPLING DATA: 

Date:'-11 '1 J!.f1 
Time: • lb~D 

Method: J;jJJ ~ 
PURGE DATA: 

Method: -"kI. r:1A.N 
Monitor Reading (ppm): 

Well Casing Dia'}l"t~ ~ Material 

Type: J.1 .. f XiV 
Total Well Depth (TO): ) .CSU 

Static Water Level (Wl): 50 ~ ~ 
One Casing Volume(galll): .3'B 

End Purge (hrs): !'/5l1 
Total Purge Time (min): ~4 
Total Vol. Purged (galll): /. Pi 

Color 

Visual 

Volume 

pH S.C. 

Standard mS/cm 

Temp. 

DegreesC 

Turbidity 

NTU 

pH S.C. Temp. (C) Turbidity 

"J 11.2 /·Y'l tl .. t-

SAMPLE COLLECTION INFORMATION: 

DO 

mgII 

DO 

l.Jlf 
/. 'f 0 

Analysis Prefervative Container Requirements 

OBSERVATIONS I NOTES: 

~C~i~~I~e~If~A~pP~II~~~b~le~: ______________________________ ~~J')1L\ /I 

MS/MSO Oupli~te 10 No.: . 

Salinity 

% 

Salinity 

Other 

NA 

Other 

Collected 



GROUNDWATER SAMPLE LOG SHEET 

Page-L of ) 

Project Site Name: ~\tti- fR fer Sample ID No.: ,q&LOI80 1 
Project No.: (,6('2.-,( Sample Location: ~~\B Sampled By: 

[) Domestic Well Data C.O.C. No.: 
~ Monitoring Well Data Type of Sample: 
[) Other Well Type: ~ow Concentration 
[) QA Sample Type: 1 High Concentration 

SAMPLING DATA: 

Date: / '1/'1 "t Color pH S.C. Temp. Turbidity DO Salinity Other 

Time: 10' tv' Visual Standard mSlcm Degrees C NnJ mg/I % NA 
Method: ¥,"-{ls\1!ltit C 10::0..,- l.. '?5 J 1 D 'f ]0,\0 JC' O.~~ ~ 

PURGE DATA: 

Date: q ('II ~ Volume pH S.C. Temp. (C) Turbidity DO Salinity Other 

Method:LClrII i..OW Initial \0.,,' 0, '1~ J I. J tf7 1.0'1 -
Monitor Reading (ppm): a.C>· 1 \t.20 ). () s -::?),4 -? 0,/" -
Well Casing Diameter & Material 2 " .'&1" i. 0'1 <0. \p t6 U ...... f3 -
Type: ;). II ;P(0 ' 3 \a. '65 J.o~ ']O.\D ~ o ,\0 -
Total Well Depth [fD): (tt:l4 
Static Water Level (WL): q." l 

" 

One Casing Volume(gaVL): .q I 
Start Purge (hIS): C' q 5' \" 
End Purge (hIS): )014 
Total Purge Time (min): 1, ?j IYllti 
Total Vol. Purged (gaVL): O~ 
SAMPLE COLLECTION INFORMATION: 

/ Analysis Preservative Container Requirements Collected 

./ )nbu ~CL..., -~¥L/O\""\ V "3 

I.) \ ~ [YI t:;1 vr Wc.,L >~~OWll, '? 
. 

1-i1'" \ 0 t-l (D l\L ~bO,r'l'\l .~1.. 

"'R~ If) ';).. 'i- l LTK ;.(. 

" '1' 
OBSERVATIONS I NOTES: 

, 

" Circle If Applicable: 

1'~~ MSIMSD Duplicate 10 No.: 



GROUNDWATER SAMPLE LOG SHEET 

Page of 

Project Site Name: $ltl1K f1 Sample ID No.: ~'&..OI~O\ 
Project No.: ~p .. 'f Sample Locatiort'. 

Sampled By: 
[] Domestic Well Data C.O.C. No.: 

\oiL Monitoring Well Data :g!e of Sample: 
[] Other Well Type: Low Concentration 
[] QA Sample Type: [] High Concentration 

SAMPLING DATA: 

Date: '1 '-,(1'1'1 Color pH S.C. Temp. Turbidity DO Salinity Other 

Time: /035 Visual Standard mS/em Degrees C N11J mgn % NA 
Method: P~1iS}n 111 ~ <....!~(H G.-::Q J.T"" J,S'''! 'l /./1 -
PURGE DATA: 

Date: ~ '\/ 'M Volume pH S.C. Temp. (C) Turbidity DO Salinity Other 

Method/J:N RP.,; Initial \'.73 I. {) \ '),"1.0 -er 0, tn. -
Mon~or Reading (ppm): 6....0 1 '-b1- I • 1 'b 2.. (, . z..... 3<:> 0<'1 -
Well Casing Diapter & Material 2 (.6 <:P 1.52- 2 <; .-::r \":1- O. z"! -
Type: a II y (; 3 ,. t 1 1 . :11... 2. <; ." ~ 1,13 -
Total Well Depth (TO): 1'-, q1.. 
Static Water Level (WL): IO-ti> 
One Casing Volume(gaVL): ,./ 0 
Start Purge (hrs): 10 00 

End Purge (hrs): loB 
Total Purge Time (min): 3.? 
Total Vol. Purged (gaVL): 3 5' 
SAMPLE COLLECTION INFORMATION: 

Analysis Preservative Container Requirements Collected 

'holo~ U,,1 :SVI...f,.DMv :.( 

• 
(If-! t.-\ 0 .,L'l I /.-1 fL.. )... 

r-~ 
.'-, i 

OBSERVATIONS / NOTES: -/ 

"-
Circle if Applicable: 

~r) 
MS/MSD Duplicate ID No.: ...Y< ~rY 



GROUNDWATER SAMPLE LOG SHEET 

Page of . I .Q\t~rR {Gf Sample ID No.: JJ FDSOID Project Site Name: 
Project No.: Q ( '2- ':f Sample Locatio! mOIODJ 

Sampled By: ~d1fh"JL 
[] Domestic Well Data C.O.C. No.: 
~onitoring Well Data Type of Sample: 
[] Other Well Type: ~ Low Concentration 
[] QA Sample Type: 1 High Concentration 

SAMPLI G p~TJ.: 
Dale:V[ "I 1'i7 Color pH S.C. Temp. Turbidity DO Salinity other 

Time: 1~L/-3 Visual Standard mS/cm DegreesC NTU mg/l % NA 
Method: f~f)Si-ol~, <. "I~O{ (i,.~ ,..(J.( ;n.S 5"" f)·EJ ~ 

PURGE DATA: 

Dale: q len Cf Volume pH S.C. Temp. (C) Turbidity DO Salinity other 

Melhod: IJkI I::i /">w Initial I '0, ~3 'US :l'l. ~ ~ 1),13, -
Monitor Reading (ppm): CJ[) 1 \p, ql ;.!. ~1 2'X 0 ~ D:,\, -
Well Casing Diameter & Material 2 \0 ,'17 ... , ,9 ~/.lj. I€J tl. \&_~ ---
[Type: ~ /1 q)~(., 3 _10_, ~~ ~,l.o~ :1" .tJ -&- ",15, -
Tolal Well Oeplh (TO): I?.I\ I 
Sialic Waler Level (WL): hI b 
One Casing Volume(gaVL): I,C> 
Slart Purge (hrs): I (lei 0 
End Purge (hrs): )037 
Total Purge Time (min): 'T7 
Total Vol. Purged (gaVL): 3 
SAMPLE COLLECTION INFORMATION: 

Analysis P~servatlve Container Requirements Collected 

V "X'1.("O J-1t- L.. ;>'1'-10 ...... ~ 

{I(.:ll~ ~ '.l l' \ 01 v'L-- ;,L 

... 
.:J 

OBSERVATIONS I NOTES: 

1'\ 
Circle If Applicable: 

SF4j '\~ L 
MS/MSD Duplicate 10 No.: 

. 



Tetra Tech , Inc. 

Oxygen: 

FIELD ANALYTICAL LOG SHEET 
GEOCHEMICAL PARAMETERS 

of 

SampleIDNo.: l'iqLMq,S(,6i 
Sample Location: CJJ C 1'1 Ih- '-\J cJ> 3 

Duplicate: 0 
.----_---,Blank: 0 

HACH Digital nrator OX-DT CHEMetrics (Range: 0 ~ ( mglL) Analysis Time: I '-f 2..../ 

Titration Count I Mu~iplier I Concentration 

x 0.01 = mgIL 

x 0.02 = mgIL 

CHEMetncs (Range: __ mglL) 

Analysis r .... : ~=../-!::...._ 
o Filtered: 

Parameter: Hydroxide Carbonate Bicarbonate 

Relationship: U ,{) S "1 'I 
ICHEMelrics: __ ~mglL 

Dioxid:.:e::,.: _,.;:-----
IEq,uipnlent: ~ CHEMet.;cs (Range: ___ ,mglL) Analysis Tim.: _''-' q_'.l_O __ 

Tftration Count I I Concentration 

x 0.1 = mgIL 

xO.2 = mglL 

x 1.0 = mglL 

)S3 x 2.0 = 301, mglL 

--mgIL 



Tet", Tech NUS, Inc. 

Site Name: 

Field 

FIELD ANALYTICAL LOG SHEET 

GEOCHEMICAL PARAMETERS 

,-------, 

Sample 10 No.: 

Sample Location: 

Duplicate: 0 
Blank: 0 

of 

DR-700 ~ HS-C Color Chart HS-WR Color Wheel Analysis Time: /31 Y7 
610nm 93 

C'I ~-v. U.., mg/L 

n-

(SO. 

DR-700 DR-8 Other. 

91 

mg/L 

Solution: 0 Results: 

Additions: 0 Digits Required: 0.1 ml: 

(NOi-N): 

DR-700 DR-8 

60 

P ¢¢d> mg/L 

(NO.--N): 

ISta,ndalrd Solution: 

DR-700 DR-8 

55 

_____ mg/L 

Other. 

Other: 

Resuks: __ _ 

other. 

0.2ml: 

Fikered: U 

Analysis TIme: 

Fikered: 0 

0.3ml: 

Analysis Time: 

Filtered: 

Reagent Blank Correction: 0 
Standard Solution: 0 Results: 0 

Analysis Time: =----
Flkered: 0 

... __ ... _ .. n 
Nltme Ime"erence I reatmem: L..J 

Reagent Blank Correction: 0 
ISta,ndalrd Addfiions: 

o 
o Digfis Required: 0.1ml:. ___ 0.2mI:. ___ O.3ml: __ _ 



Tetra Tech Inc. 

Site Name: 

Field 

Checked as 

IM~lng;me,se (Mn2+): 

FIELD ANALYTICAL LOG SHEET 

GEOCHEMICAL PARAMETERS 

Sample ID No.: 

Sample Location: 

Duplicate: 0 
....--_--,Blank: 0 

of 

DR-700 DR-8 HACH MN-S Other: _____ Analysis Time: I L/ 2- J 
525nm 41 

_""Q...:.., ....:"-1 __ mglL 

ISlilndard Solulion: Results: __ _ 

Flttered: 0 
Digestion: 0 

Reagent Blank Correction: 0 
ISlilndard Addftions: 

o 
o Digfts Required:O.lml..· ____ O.2ml.: ____ O.3ml:. __ _ 

IF.!rr,ms Iron (Fe2.): 

OR-700 DR-8 IR-1BC Color Wheel other: _____ Analysis TIm.: I i cb ~ 
500nm 33 

_2=:..,.:;. • ...:3:....cf<--_mg/L 

Sulfide (H~): 

HS-C other: 

_-"0;,....:... -''-f~_mg/L Exceeded 5.0 mglL range on color chart: 

I data fields have been completed as necessary: 0 
IC,,,re,ct measurement units are cited in the SAMPLING DATA block: 0 
IMoulitIPlic,ati"n is correct for each Multiplier table: 0 

calulated concentration is w~hin the appropriate Range Used block: 0 

Fittered: 0 

Analysis Time: \ 3, S 8, 

o 

IAlikalilnity RelationshIp is determined appropriatly as per manufacturer instructions: 0 
IQ,VQC sample (e.g., Std. Additions, etc.) frequency is appropriate as per the project planning documents: 0 

Interference treatment used for Nitrate test if Nitrite was detected: 0 
who the QAlQC Ckecklist: 



FIELD ANALYTICAL LOG SHEET 
GEOCHEMICAL PARAMETERS 

'etra Tech NUS, Inc. 

Oxygen: 
HACH Digital T~rator OX-DT 

Parameter: Hydroxide 

Relationship: 0 

ICHEMelrics ___ mglL 

iEqUipnleni:DiOXi~Ttt ... to; CA-OU 

of 

SampleIDNo.: 1'I6L¢ID¢ I 
Sample Location: 

Duplicate: 0 
~_~Blank: 0 

CHEMetrics (Range: 0 - J mglL) Analysis Time: I 4 I.- '\ 

Titration Count I Multiplier I Concentration 

x 0,01 = mglL 

x 0.02 = mgIL 

Analysis TIme: _L:<..."---"~_ 

CHEMetrics (Range: ___ mglL) Filtered: o 

Carbonate Bicarbonate 

~ 5' So 

CHEMet.1= (Range: ___ mg!l) Analysts Time: 

Tttration Count I I Concentration 

xO.l = mgIL 

xO.2 = mglL 

5~~ x 1.0 =.3').lmQ/L 

x 2.0 = mgJL 



Tetra Tech Inc. 

FIELD ANALYTICAL LOG SHEET 
GEOCHEMICAL PARAMETERS 

Sample ID No.: 

Sample Location: 

Duplicate: 0 
....-_--.Blank: 0 

of 

DR-7oo DR-ij cP HS-C Color Chart HS-WR Color Wheel Analysis Time: I '? L/ 'i? 
IPr<>gnlimIMlodule: 610nm 93 

O . y"3 mglL --"----

I:lUIITate (50l1: 
DR-7oo DR-8 

91 

_____ mgll 

ISlolndaird Solution: 

other: 

Fi~ered: U 

Other. Analysis Time: ____ _ 

Fi~ered: 0 

Resu~: __ _ o 
o Dig~ Required: O.lml: ___ O.2ml: ___ O.3ml: __ _ 

lI~n:m" (NO,-oN): 

DR-7oo DR-8 

60 

o .o3b giL _____ m 

(NO.--N): 

IStalndard Solution: 

DR-7oo DR-8 

55 

______ mglL 

other. 

other: 

Resu~s: __ _ 

Analysis TIme: \ '-\ \{ L/ 
FI~ered: 0 

Reagent Blank Correction: 0 
Standard Solution: n Resutts: 0 

Analysis Time: =----
FI~ered: 0 

" Nitrite Interference Treatment LJ 

Reagent Blank Correction: 0 
IStalndard Additions: 

o 
o Dig~ Required: O.lml: ___ O.2ml: ___ O.3ml: __ _ 



". " 

fetra Tech NUS, Inc. 

FIELD ANALYTICAL LOG SHEET 

GEOCHEMICAL PARAMETERS 

Sample 10 No.: 

Sample Location: 

Duplicate: 0 
~_---.Blank: 0 

of 

DR-700 DR-8 HACHMN-5 Other: Analysis Time: 1'1 2.. { 

525nm 41 

O. ~ mglL Fi"ered: 0 
Digestion: 0 

Solution: 0 Results: Reagent Blank Correction: 0 
Addnions: 0 Dig"s Required: O.lml: 0.2ml: 0.3ml: 

IF.,rre.us Iron (Fe2+,: 
DR-700 DR-8 iR·i BC Color 'yAJlieel Other: ____ Analysis Time: I '-l cb 2. 

IPnlQra,mlMlodule: SOOnm 33 

() ·3'1- mglL 

Sulfide (H~': 

~ Other: 

_tj~':......L __ mglL Exceeded 5.0 mglL range on color chart: 

data fields have been completed as necessary: 0 
ICC)frect measurement untts are cited in the SAMPLING DATA block: 0 
IMlulitlplicaticm is correct for each Multiplier table: 0 
Final calulated concentration is within the appropriate Range Used block: 0 

FI"ered: 0 

Analysis Time: I .. <i "3 

o 

IAllkalinilv Relationship is determined appropriatly as per manufacturer instructions: 0 
I_'~_'~ sample (e.g., Std. Addttions, etc.) frequency is appropriate as per the project planning documents: 0 
Nitrite Interference treatment used for Nitrate test if Nitrite was detected: 0 

block is initialized who the QA/QC Ckecklist: 0 



APPEND!X D 

SOIL AND GROUNDWATER LABORATORY ANALYTICAL DATA 

GTO 0088 



TIDEWATER, Inc 

Zone G Master Report 
Client Name: Tetra Tech NUS 

Analysis: EPA Method 8021B: BTEX, Napthalene 

EPA Method 801SM: TPH-DRO 

Matrix: Soil 

Analytical Services for Charleston Naval Complex Project 

Benzene Toluene Ethylbenzene m,p-Xylene 

Quantitation Limit 5.0 ltg/kg 5.0 ltg/kg 5.0 Itg/kg 5.0 ltg/kg 

Sample ID Daterrime (I'g/kg) (I'g/kg) (ltg/kg) (I'g/kg) 

16SFBOI-0304 4-30/0840 <5.0 <5.0 17 <5.0 

16SFBOI-0304' 4-30/0840 <5.0 <5.0 6.3 8.0 

16SFB02-0304 4-,OiiOOO <5.0 <5.0 An 15 ......... v 

16SFB03-0304 4-30/1050 <5.0 <5.0 <5.0 <5.0 

16SFB04-0304 4-30/1130 34 20 320 410 

16SFB05-0203 4-3011215 <5.0 <5.0 <5.0 <5.0 

16SFB06-0304 5-01/1215 <5.0 <5.0 <5.0 <5.0 

16SFB07-0304 5-0111300 <5.0 <5.0 <5.0 <5.0 

16SFB08-0304 5-01/1330 <5.0 <5.0 <5.0 <5.0 

16SFB09-0304 5-0111400 <5.0 <5.0 <5.0 <5.0 

16SFBIO-0304 5-0111430 <5.0 <5.0 <5.0 <5.0 

16SFBII-0304 5-0210910 <5.0 <5.0 <5.0 <5.0 

16SFB 14-0304 5-03/0840 <5.0 <5.0 <5.0 <5.0 

16SFB14-0304' 5-03/0840 NA NA NA NA 

17SFBO 1-0708 5-0211300 <5.0 <5.0 <5.0 <5.0 

17SFB02-0809 5-02/1450 <5.0 <5.0 <5.0 <5.0 

17SFB03-0506 5-02/1515 <5.0 <5.0 34 <5.0 

17SFB04-0304 5-02/1550 <5.0 <5.0 <5.0 <5.0 

17SFB05-0708 5-02/1635 <5.0 <5.0 <5.0 <5.0 

I 7SFB06-09 10 5-0311110 <5.0 <5.0 <5.0 <5.0 

17SFB07 ·0910 5-03/1155 <5.0 <5.0 <5.0 <5.0 

17SFB07~0910* 5-03/1155 <5.0 <5.0 <5.0 <5.0 

17SFB08-1 0 11 5-03/1345 <5.0 <5.0 <5.0 <5.0 

17SFB09-1O 11 5-03/1440 <5.0 <5.0 <5.0 <5.0 

18SFB01-03 4-27/1010 <5.0 <5.0 <5.0 <5.0 

18SFB02-0405 4-29/0845 <5.0 <5.0 <5.0 <5.0 

18SFB03-0405 4-2911430 <5.0 <5.0 <5.0 <5.0 

18 SFB04-0405 4-29/1345 <5.0 <5.0 <5.0 <5.0 

~~ed8W9Suite 1~D29/1420 <5.0 <5.0 Mobile aJ!P.<:fiud <5.0 
CoIumode MD 21045 Laboratory Services 

o-Xylene Napthalene DRO 
5.0 ltg/kg 5.0 ltg/kg 10 mg/kg 

(I'g/kg) (I'g/kg) (mg/kg) 

53 510 33 

35 480 NA 

<5.0 19000 270 

<5.0 64 44 

1700 39000 360 

<5.0 3800 <10 

<5.0 <5.0 <10 

<5.0 <5.0 19 

<5.0 <5.0 <10 

<5.0 <5.0 <10 

<5.0 <5.0 <10 

<5.0 <5.0 <10 

<5.0 <5.0 <10 

NA NA <10 

<5.0 <5.0 <10 

<5.0 <5.0 <10 

16 17000 1200 

<5.0 <5.0 <10 

<5.0 330 57 

<5.0 <5.0 <10 

<5.0 140 <10 

<5.0 170 NA 

<5.0 <5.0 <10 

<5.0 1100 130 

<5.0 <5.0 <10 

<5.0 <5.0 <10 

<5.0 29 <10 

9.6 13 <10 

<5.0 <5.0 Phon" (4Hl:ltWJ7-4458 
Fax. (4IOj 99,-8) 13 



Benzene Toluene 

Quantitation Limit 5.0 "glkg 5.0 "glkg 

Sample ID Dateffime ("glkg) ("glkg) 
19SFB02-0406 4-27/0950 <5.0 <5.0 

19SFB03-0507 4-27/1430 <5.0 <5.0 
1nC>T'nnA n ... nA 
l7~r DV"t-U'>V'+ 4-27/1500 <5.0 <5.0 

19SFB05-0405 4-27/1530 <5.0 <5.0 

19SFB06-0506 4-28/0900 <5.0 <5.0 

19SFB08-0506 4-29/1040 <5.0 <5.0 

19SFB08-0506· 4-2911040 NA NA 
19SFB09-0405 4-2911100 <5.0 <5.0 

19SFB 10-0405 4-29/1130 <5.0 <5.0 

19SFB 11-0405 4-30/0930 <5.0 <5.0 

19SFB!2-0304 5~Oll1043 An _, n 
-..J.V -....,J.v 

19SFB 13-0405 5-0111144 <5.0 <5.0 

19SFB14-0203 5-0210935 <5.0 <5.0 

19SFB 15-0203 5-0211020 <5.0 <5.0 

I 9SFB 15-0203· 5-02/1020 <5.0 <5.0 

19SFB16-0203 5-0211240 <5.0 <5.0 

19SFBI6-0203· 5-0211240 NA NA 
19SFB 17-0405 5-04/0800 <5.0 <5.0 

19SFB 17-0405· 5-04/0800 NA NA 
19SFB18-0304 5-04/0855 <5.0 <5.0 

19SFB 18-0304· 5-04/0855 <5.0 <5.0 

19SFB19-0304 5-04/0940 <5.0 <5.0 

19SFB20-0304 5-04/1010 <50 <5.0 

19SFB21-0304 5-0411045 <5.0 <5.0 

19SFB22-0304 5-04/1115 <5.0 <5.0 

Note: "gIL denotes parts per billion (Ppb) 
mgIL denotes parts per million (ppm) 

NA NA NA 

Ethylbenzene m,p-Xylene o-Xylene 

5.0 "glkg 5.0 "glkg 5.0 "glkg 

("glkg) ("glkg) ("glkg) 
<5.0 <5.0 <5.0 

<5.0 <5.0 <5.0 

<5.0 <5.0 <5.0 

<5.0 <5.0 <5.0 

<5.0 <5.0 <5.0 

<5.0 <5.0 5.6 

NA NA NA 
<5.0 <5.0 <5.0 

<5.0 <5.0 <5.0 

<5.0 <5.0 <5.0 

<5.0 <5.0 <5.0 

<5.0 <5.0 <5.0 

<5.0 <5.0 <5.0 

<5.0 <5.0 <5.0 

<5.0 <5.0 <5.0 

<5.0 <5.0 <5.0 

NA NA NA 
<5.0 <5.0 <5.0 

NA NA NA 
<5.0 <5.0 <5.0 

<5.0 <5.0 <5.0 

<5.0 <5.0 <5.0 

<5.0 <5.0 <5.0 

<5.0 <5.0 <5.0 

<5.0 <5.0 <5.0 

• indicates laboratory duplicate 
NA indicates No Analysis was performed 

8950 Route 108, Suite 100 
Columbia, MD 21045 

Mobile and Fixed 
Laboratory Services 

NA <10 

Napthalene DRO 
5.0 "glkg 10 mglkg 

("glkg) (mglkg) 

<5.0 <10 

170 <10 

<5.0 <10 

<5.0 <10 

93 55 

460 <10 

NA <10 

620 140 

460 44 

700 300 

<'.0 <10 

<5.0 22 

<5.0 <10 

<5.0 16 

<5.0 NA 
1300 150 

NA 176 

<5.0 23 

NA 24 

<5.0 <10 

<5.0 NA 
<5.0 <10 
", <10 ., 

<5.0 <10 

<5.0 <10 

Phone: (410) 997-4458 
Fax: (410) 997-8713 



TIDEWATER, Inc 

Benzene Toluene 
Quantitation Limit 1.0 J1&IL 1.0 J1&IL 

nateffime _ SamplelD (~gIL) (~gIL) f ,.,,', ... 4·2810900 <1.0 <1.0 

I SGFB02·1 2 4·29/0850 <\.0 <1.0 

ISGFB02·12· 4-29/0850 NA NA 
ISGFB03-OS 5-04/1320 <\.0 <1.0 

l ISGFB04·09 5·04/1545 <1.0 <\.0 

ISGFB05·12 4·29/1430 <\.0 <1.0 

19GFB02·08 4·27/1030 <1.0 <\.0 

19GFB03·08 4·2711430 <\.0 <1.0 

19GFB04-0S 4·27/1515 <1.0 <1.0 

19GFB05-08 4·27/1535 <1.0 <1.0 

19GFB06·08 4·28/0910 <1.0 <\.0 

19Gtts07·08 4·Z8iiOOO <1.0 <1.0 

19GFB09-09 4·29/1110 <1.0 <1.0 

19GFBIO,10 4.29/1140 <1.0 <1.0 

19GFBI·I·07 4-30/1015 1.5 <1.0 

I 9GI:B 12·07 5·oii1105 <1.0 <\.0 

19GFB13~7 5..()1I1158 6.5 <\.0 

19GFB 13·07' 5·0111158 NA NA 
19GFB14·09 5·0210950 <1.0 <\.0 

19GFBI4·09· 5·0210950 <\.0 <\.0 

19GFB15·07 5·0211030 <1.0 .0 

I 9GFB I 6·07 5-04/1135 32 <\.0 

19GFB17·11 5·04/0825 .0 <\.0 

19r,FR 18-09 <\.0 <\.0 

<\.0 <\.0 

<\.0 <\.0 

3.1 <\.0 

5·04/1130 1.5 <\.0 

5·04/1130 3.3 <1.0 

Note: "gIL denotes parts per billion (Ppb) 
mgIL denotes parts per million (ppm) 

8950 Route 108, Suite 100 

Columbia, MD 21045 

Ethylbenzene m,p-XyleDe o-Xylene 

1.0 "gIL 1.0 "gIL 1.0 "gIL 

(~gIL) (~gIL) (~gIL) 

<1.0 <1.0 <\.0 

<1.0 <1.0 <1.0 

NA NA NA 
<1.0 <1.0 <1.0 

<1.0 <1.0 <i.O 

<1.0 <1.0 <1.0 

<1.0 <1.0 <1.0 

<\.0 \.8 1.3 

<1.0 <1.0 <1.0 

<1.0 <1.0 <1.0 

1.8 <\.0 <\.0 
...-in <1.0 <1.0 ...... I.V 

<1.0' 1.3 \.0 
<1.0 .• <1.0 <1.0 

<\.0· < <\.0. 

<\.0' <1.0 <\.0 

<\.0 \.6 1.3 .. 

NA NA 
<1.0 <1.0 <\.0 

<\.0 <1.0 <\.0 

<\.0 <\.0 <\.0 

4.2 3.7 I 

<\.0 <1.0 <1.0 

<\.0 <1.0 <\.0 

<\.0 <\.0 <1.0 

<\.0 <\.0 <\.0 

<\.0 \.9 <1.0 

<\.0 <\.0 <\.0 

<\.0 <\.0 <\.0 

• indicates laboratory duplicate 
NA indicates No Analysis was performed 

Mobile aDd Find 
Laboratory Services 

Naptbalene 

1.0 "gIL 

(l1g1L) 

<1.0 

<1.0 

NA 
23 

in 
6.4 

<1.0 

120 

5.8 

"'" 3.1 

14 

3S 
130 

22 

450 

<\.0 

1900 

NA 
15 

7.9 

<1.0 

1400 

<\.0 

6.2 

<\.0 

<1.0 

1600 

2S 

44 

DRO 
0.1 mgIL 

(mgIL) 

0.1 

<0.1 

<0.1 

NA 
0.4 
NA 

0.1 

.4 

0.8 

0.7 

0.5 

0.4 

1.6 

6.0 
\,4 

0,2 

27 

27 

0.8 

NA 
0.3 

2.9 

0.3 

0.1 

<0.1 

0.1 

5.6 

1.2 

1.1 

Phone: (410) 997-4458 
Fax: (410) 997·8713 



Sample Receipt 

SDG NARRATIVE 
KATAHDIN ANALYTICAL SERVICES 

TETRA TECH NUS 
CASE CNC CHARLESTON, SC CTO #68 

The following samples were received on May 4 and 5, 1999 and were logged in under Katahdin 
Analytical Services work order numbers WP2300 and WP2356 for a hardcopy due date of June 
4,1999. 

KATAHDIN 
Sample No. 
WP2300-1 
WP2300-2 

./ WP2300-3 
./WP2300-4 

WP2300-5 
vWP2356-1 
JWP2356-2 

WP2356-3 

TETRA TECH 
Sample Identification 
19TLOOIOI 
19SLB 11-0405 
18SLB03-0405 
18SLB04-0405 
19SLB I 0-0405 
18SLB04-0405 
18SLB03-0405 
19SLB 11-0405 

GEL 
Sample No. 

9905110-01 
9905110-02 
9905110-03 

The samples were logged in for the analyses specified on the chain of custody form. All 
problems encountered and resolved during sample receipt have been documented on the 
applicable chain of custody forms. 

Sample analyses have been performed by the methods as noted herein. 

Voiaiiie Organic Anaiysis 

One aqueous (trip blank) and four soiVsediment samples were received by the Katahdin 
Analytical Services, Inc. GCIMS laboratory on May 5, 1999 and were specified to be analyzed 
by USEPA method 8260B for the analytes benzene, toluene, ethylbenzene, xylenes, MTBE, 
naphthalene, and EDB. 

Analyses for this SDG were performed on instruments 5972-S (low level soil) and 5972-Z 
(aqueous/medium level soil). A VSTD050 (50 ppb standard) was used for L1.e continuing 
calibration standard. Internal standard and surrogate compounds were also spiked at 50 ugll. 

Batch QC (VBLK, and LCS) was performed in each twelve hour window. Results are included 
in this data package. The LCS QC samples were spiked with the entire list of compounds 

340 County Road No.5 
P.O. Box 720, Westbrook, ME 04098 
Tel: (207) 874·2400 Fax: (207) 775-4029 

hl1P:! lkatahdinlab.cnm 

QOOOOO1.. 
210 West Road No.5, Portsmouth; NH 03801 
Tel: (603) 43J-Sm Fax: (603) 436-3356 



quantitated for at 50 ppb. No matrix spike/matrix spike dupiicate pair was analyzed on any of the 
samples in this workorder. 

Method 8000B, section 7.5.1.2.1 (Revision 2, 12/96) states, "in those instances where the RSD 
for one or more analytes exceeds 20%, the initial calibration curve may still be acceptable if the 
mean of the RSD values for all analytes in the calibration is less than or equal to 20%." Method 
8260B narrows this 20% maximum to 15%. 

In the calibration curves analyzed in this SDG, several analytes had %RSD values exceeding the 
allowed 15%. Since the average %RSD for all analytes was 8.7%,14.5%, and 12.6%, the curves 
were acceptable. 

Initial analysis of sample WP2300-2 foHawing low ieve1 protocols yielded a concentration of 
naphthalene over the upper limit of the calibration curve. Reanalysis occurred following 
medium level protocols. Both sets of data for this sample are included in the data package. 

Initial analysis of sample WP2300-3 following low level protocols was performed thirty-five 
minutes outside of the twelve hour BFB tuning window. Reanalysis yielded internal standard 
and surrogate recovery deviations. Due to insufficient sample, a third analysis could not be 
performed. Both sets of data for this sample are included in this data package. 

Initial analysis of sample WP2300-4 yielded surrogate recovery deviations. Reanalysis yielded 
internal standard area recovery deviations, confirming matrix interference. Both sets of data for 
this sample are included in this data package. 

Sample WP2300-5 was analyzed following medium level protocols only due to the matrix and 
high concentrations of target analytes, resulting in elevated reporting limits. 

Several manual integrations were performed due to split peaks; all have been flagged with a "M" 
(software-generated) on the pertinent quantitation reports. All "M" flags have been dated and 
initialed by the analyst performing the integration. In addition, all "M" flags have been reviewed 
and approved by the GC/MS supervisor. Copies of each manual integration are included in the 
pertinent quantitation icportS. 

No other protocol deviations were noted by the volatile organics staff. 

Semivolatile Organic Analysis 

Four soil/sediment samples were received by the Katahdin GC/MS laboratory on May 5, 1999 
fOi analysis for the TeL list of analytes in accordance with USEPA method 8270B. 

The soil samples were extracted following USEPA method 3550 on May 18, 1999. A laboratory 
control spike, consisting of all TCL analytes spiked into an aliquot of organic free sand, was 
extracted in the batch. No matrix spike/matrix spike duplicate pair was extracted on the sample 
in this workorder. 

340 County Road No.5 
P.O. Box 720, Westbrook, ME 04098 
Tel: (207) 874-2400 Fax: (207) 77:H029 

htlp:llk.irahdinIOlb.wnl 

OOO()OQ;3 
210Wesr Road No.5, Pommouth, NH 03801 
Tel: (603) 431·sm Fax; (603) 436-3356 



The initial calibration curves analyzed in this SDG had some of the target analyte %RSD values 
exceeding IS %. 

Method 8000B, section 7.S.1.2.1 (Revision 2,12/96) states, "in those instances where the RSD 
for one or more analytes exceeds 20%, the initial calibration curve may still be acceptable if the 
mean of the RSD values for all analytes in the calibration is less than or equal to 20%." Section 
7.3.7.1 of method 8270C (revision 3,12/96) narrows this 20% maximum to IS%. 

In the calibration curves analyzed in this SDG, the average %RSD for all analytes was 9.2% and 
11.4%, making the curves acceptable. 

Initial analysis of sam pie WP2300-2 yielded internai standard area recovery deviations. 
Reanalysis yielded similar results, confirming matrix interference. Both sets of data are included 
in this data package. 

Initial analysis of sample WP2300-S yielded internal standard area recovery deviations and a 
high recovery of the surrogate nitrobenzene-dS. Reanalysis also yielded internal standard area 
recovery deviations, confirming matrix interference. Both sets of data are included in this data 
package. 

Several manual integrations were performed due to split peaks; all have been flagged with a "M" 
by the data system. All manual integrations have been dated and initialed by the responsible 
analyst. Copies of each manual integration are included in the data package. All manual 
integrations have been reviewed and approved by the GCIMS supervisor. 

No other protocol deviations were noted by the semivolatiles organics staff. 

Metals Analysis 

The samples of Katahdin Work Order WP2300 were prepared and analyzed for metals in 
accordance with the "Test Methods for Eva!uating Solid Waste", S\l/~846, November 1986, 
Third Edition. 

Inductively-Coupled Plasma (lCP) Atomic Emission Spectroscopic Analysis 

Solid-matrix Katahdin Sample Nos. WP2300-(2-4) were digested for ICP analysis on 06/01/99 
(QC Batch PFOIICSO) in accordance with USEPA Method 30S0B. 

ICP analyses of Katahdin Work Order WP2300 sample digestates were performed in acccrda.'1ce 
with USEPA Method 60 lOB, using a Thermo Jarrell Ash (TJA) Trace ICP spectrometer and a 
TJA 61 ICP spectrometer. All samples were analyzed within holding times and all QC criteria 
were met with the following comments or exceptions: 

340 County Road No.5 
P.O. Box 720, Westbrook, ME 04098 
Tel: (207) 874-2400 Fax: (207) 775-4029 

hllp:llkatahdin lab.com 

oeoooo£\ 
210 Wc:sr Road No. S, PortSmOuth, NH 03801 
Tel: (603) 431-5777 Fax: (603) 436-3356 



Some of the results for run QC samples (ICV, ICB, CCV, CCB, ICSA, and ICSAB) included in 
the accompanying data package may have exceeded acceptance limits for some elements. Please 
note that all client samples and batch QC samples associated with out-of-control results for run 
QC samples were subsequently reanalyzed for the analytes in question. 

Analysis of Mercury by Cold Vapor Atomic Absorption (CV AA) 

Solid-matrix Katahdin Sample Nos. WP2300-(2-4) were digested for mercury analysis on 
05/27/99 (QC Batch PE27HGSO) in accordance with USEPA Method 7471A. Katahdin Sample 
No. WP2300-2 was prepared in duplicate and with a matrix-spiked aliquot. 

Mercury analyses of Katahdin Work Order WP2300 sample digestates were performed using a 
Leeman Labs PS200 automated mercurj analyzer. All samples were analyzed within holding 
times and all run QC criteria were met, with the following comments: 

During mercury Run DPE27A, performed on 05/27/99, the instrument automatically recalibrated 
after the failure of the CCV analyzed at 12:54. This did not affect the analyses ofWP2300 
samples, which were bracketed by passing run QC samples. 

I certify that this data package is in compliance with the tenns and conditions of the contract, 
both technically and for completeness, for other than the conditions detailed above. Release of 
the data contained in this hardcopy data package has been authorized by the Laboratory Manager 
and/or his designee, as verified by the following signature. 

340 County Road No. 5 
P.O. Box 720, Westbrook, ME 04098 
Tel: (207) 874·2400 Fax: (207) 775·4029 

ycu{o. 010 u.dL 
Authorized Signature 

0,/ 03199 

hHP:/ fk3{~hdil1l.lb.c{lm 

QOOOOQ5 
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o 
o 
o 
o 

KATAHDIN ANALYTICAL SERVICES, INC. 
SAMPLE RECEIPr CONDITION REPORT 
Tel. (207) 874-2400 
Fax (207) 775-4029 

CLIENT: T F T G, & T e. C,H 

PROJECT: CALC C&~.A l € :; it~-"\. 

YES 

1. CUSTODY SEALS PRESENT I INTACT? [g' 

2.CHAIN OF CUSTODY PRESENT IN THIS COOLER? Ii:] 

3. CHAIN OF CUSTODY SIGNED BY CLIENT? [j 

4. CHAIN OF CUSTODY MATCHES SAMPLES? IU 
5. TEMPERATURE BLANKS PRESENT? ~ 
6. SAMPLES RECEIVED AT 4'fJj, 2? 0 
@ICE PACKS PRESENT Y r N? 

7. VOLATILES FREE OF HEI,DSPACE? G:r 
8. TRIP BLANK PRESENT IN THIS COOLER ~ 

9. PROPER SAMPLE CONTAINERS AND VOLUME? UJ' 
10. SAMPLES WITHIN HOLD TIME UPON RECEIPT? G:r 
11. SAMPLES PROPERLY PRESERVED(1)? Gr' 
12. CORRECTIVE ACTION R:EPORT FILED? 0 

NO EXCEPTIONS 

0 0 
0 0 
0 0 
0 0 
0 0 
Ef 0 

0 0 
0 0 
0 0 
0 0 
0 0 
~ N/A 

LAB (WOFtK ORDER) # [/,)£ 2-?:r::J;::> 

PAGE: \ OF \ , 

COOLER: \ OF ___ --L ____ _ 

COC# 
SDG# 
DATE I TIME RECEIVED: 05:/oS/q 9 l.UQ 
DELIVERED BY: W\ GX 
RECEIVED BY: S",' ) 
LlMS ENTHY BY: ct :JL 
LlMS REVIEW BY':-/:-:P::M~:~k1'7:':;-:c'-. -----------

COMMENTS 

TEMP BLANK TEMP ('C)= 0, 7 

COOLER TEMP (,C )= . NA 

RESOLUTION 

/t-:K "'-H d,;L{ iftVVJ( Z" 1 t~1. 
b ... £~ 

(RECORD COOLER TEMP ONLY IF TEMP BLANK IS NOT PRESENT) 

13. ANALYTICAL PROGRAMS (CIRCLE ONE) COMMEFICIAL CLP HA2WRAP ~COE AFCEE OTHER (STATE OF ORIGIN): 

LOG -IN NOTES(1): 

Ie"", ~\ o~ ~.~ - W~!.> l,U1'~~ v~ b ~ O-{ l C-< 

()~I~ _____ --------------------------------------------.---------------------------~ o (1) Use this space (and additional sheets if necessary) to document samples that are received broken or compromised, C-O..c discrep.,mdes. radiation checks, residual chlorine chl~ck, results of pH 
0" check if required. If samplles required pH adjustment, record volume and type of preservative added. " 



CHAIN of CUSTODY 

PLEASE PRINT IN PEN pageLolL 

Client 

Adr 0# State $(',. Zip Code ?910~ 
~,,-L~~ __ ~~~~~L-__________ ~ __ ~~-=~~~ ________________________ ~ __ ~ ____ __ City 

Purchase Order # Proj. Name I No. Katahdin Quote # 

Bill (if different than above) 0 / ~4- Address 

~""'".""""'") Q>eG;' $Iseo !.4'4"'~ 
LAB USE ONLY I WORK ORDER #: WI' '2...3'00 - • 

KATAHDIN PROJECT MANAGER i iIIIlgyillNloyiONloyhl IINloy'aNIOYONOY:IINloyiONO;,bf\ 

REMARKS: 

i~ ~~ Il:l 
SHIPPING INFO: o FED EX o UPS o CLIENT '" ~ 
AIRBILL NO: 

,~.~ ~~ 
~ 1 f 

-.{! 

!~L TI=MP<>C n TEMP eU\NK n .f..TAr"T o NOT Ii .... ACT I::: 1~1 
'--' II~ ,n .... I 

Date ITime Matrix No. of ~ • Sample Description coll'd Cntrs. I~ 
I'fTt....OO(Of 'i- 3 1151'5" W 2-
'9SL51/- M-/Jr; 5~t ll'En S (p X X X 1100 
IQ'3L7<lfl -0'f05 5-f/;f/~ S 5 X X j£]o 

I/BSU50'3- 0105' ~-"f !/fJoD S ~ X X_ X 3 
- p St13Of~ rYfQ2 5'-il!~OO 5 

1 
Co :x IX X 20 

1 
1 
1 
1 
/ , 

1 
1 
1 
1 
I 

I I I I I I 

"~MC'" " 

~~~:: (Signature) ~me Received By: (Signature) ~ Relinquished By: (Signature) Date I Time Received By: (Signature) 

::tl ~e[ bI\ ~-5'-1 .:;,. . '<.en 000. ,n-ot - ,II'\) ----
Relinquished By: (Signature) Receiv@:f By: (Signature) Relinquished By: (Signature) Date I Time Received By: (Signature) 

ISOURCE INC. 'Zr 207 782·3311 , ) 
I' CHN-OF-GSTDY 

ORIGINALOOOO oa7 



!~alldill 
\', ,f \ I j' \ \ 'I 1 \ I .' 

Client: Arnold Lamb 

Tetra Tech NUS 

794 South Miiitary Trajj 

Deerfield Beach. FL 33442 

Proj. 10: CNC CHARLESTON 

KATAHDIN ANALYTICAL SERVICES 
REPORT OF ANALYTICAL RESULTS 

Lab Number: 

SDG: 

Report Date: 
PO No. : 

Project: 

% Solids: 

Method: 

WP2300-3 

WP2300 

6i9i99 

N7912·P99264 

CTO#68 

89 

SW8260 

Date Analyzed: 5/13199 

Sample Description Matrix Sampled Date Rec'd Date Ext. Date Ext'd By Ext. Method Analyst 

18SLB03-0405 SL 5/4199 5/5/99 5/13199 KMC 6035 KMC 

Sample Method 

Compound Result Units DF PQL PQL 

BENZENE <6 uglKg 1.2 6 5 

TOLUENE <6 ug/Kg 1.2 6 5 

1.2-DIBROMOETHANE <6 ug/Kg 1.2 6 5 

ETHYLBENZENE <6 ug/Kg 1.2 6 5 

NAPHTHALENE J5 uglKg 1.2 6 5 

MTBE <6 uglKg 1.2 6 5 

TOTAL XYLENES <6 uglKg 1.2 6 5 

DlBROMOFLUOROMETHANE 116 % 1.2 

1.2-DICHLOROETHANE-D4 106 % 1.2 

TOLUENE-D8 114 % 1.2 

P-BROMOFLUOROBENZENE 123 % 1.2 

Report Notes: J.Analyzed outside of 12 hr BFB window by 35 minutes 

Page 1 of 1 
0000005 

..• " 



!~a?dill 
\'. d • 'j t \ l ,) 1<', I, 

Client: Arnold Lamb 

Tetra Tech NUS 

794 SOI .. !th Mi!itary Trai! 

Deerfield Beach, FL 33442 

Proj. 10: CNC CHARLESTON 

KATAHDIN ANALYTICAL SERVICES 
REPORT OF ANALYTICAL RESULTS 

Lab Number: 

SDG: 
0_ ........ n ........ " .......... ~ ......... 
PO No. : 

Project: 

% Solids: 

Method: 

Date Analyzed: 

WP2300-3RA 

WP2300 
I:'/n/nn 
U'vl>3v 

N7912-P99264 

CTO#68 

89 

SW8260 

5/14199 

Sample Description Matrix Sampled Date Rec'd Date Ext. Date Ext'd By Ext. Method Analyst 

18SLB03-04Q5 SL 5/4199 5/5199 5114199 KMC 5035 KMC 

Sample Method 

Compound Resuit Units DF PQL PQL 

BENZENE <5 uglKg 0.92 5 5 

TOLUENE <5 uglKg 0.92 5 5 

1.2-DIBROMOETHANE <5 ug/Kg 0.92 5 5 

ETHYLBENZENE <5 ug/Kg 0.92 5 5 

NAPHTHALENE <5 uglKg 0.92 5 5 

MTBE <5 ug/Kg 0.92 5 5 
TOTAL XYLENES <5 ug/Kg 0.92 5 5 
1"'\1~~""'l.""1I:"1 I ,,..,.,.,... •• ~"T"'-' "l'lI:" 
I.IIUn.VIYIV.--l..V ...... n. ...... IY'~' nl"\l'It;; 105 % 0.92 

1.2-DICHLOROETHANE-D4 100 % 0.92 

LUENE-D8 $68 % 0.92 

, -BROMOFLUOROBENZENE $51 % 0.92 

)ort Notes: $, 0-13 

Page 1 of 1 
0000006 



IV' Katahdin 
'~~L)!II'1 )fI"fll~ 

Client: Paul Calligan 

Tetra Tech NUS 

1401 Oven Pari< Dr. 

Sute 102 

Tallahassee, FL32308 

ProJ. ID: CNC CHARLESTON 

Sample Description 

18SLB03-0405 

Compound 

NAPHTHALENE 

2~ETHYLNAPHTHALENE 

ACENAPHTHYLENE 

ACENAPHTHENE 

FLUORENE 

PHENANTHRENE 

ANTHRACENE 

FLUORANTHENE 

PYRENE 

BENZO(AjANTHRACENE 

CHRYSENE 

BENZO(BIFLUORANTHENE 

BENZO(~FLUORANTHENE 

BENZO[A]PYRENE 

INOENO[1,2,3-CO]PYRENE 

OIBENZlA,HjANTHRACENE 

BENZO[G,H,I]PERYLENE 

NITROBENZENE-05 

2-FLUOROBIPHENYL 

TERPHENYL-014 

Report Notes: 

KATAHDIN ANALYTICAL SERVICES 
REPORT OF ANALYTICAL RESULTS 

Lab Number: 

SDG: 

Report Date: 

PO No.: 

Project: 

% Solids: 

Method: 

WP2300-3 

WP2300 

6/30199 

N7912-P99264 

CTO#6B 

B9 

EPA 8270 

Date Analyzed: 6/25/99 

Matrix Sampled Date Rec'd Date Ext. Date Ext'd By Ext. Method Analyst 

SL 5/4199 515199 5/18199 GST SW3550 SW 

Sample Method 

ResuH Units DF PQL PQL 

<360 ug/Kg 1.1 360 330 

<360 uglKg 1.1 360 330 

<360 uglKg 1.1 360 330 

<360 ug/Kg 1.1 360 330 
<360 ug/Kg 1.1 360 330 

<360 uglKg 1.1 360 330 

<360 ug/Kg 1.1 360 330 

<360 ug/Kg 1.1 360 330 

<360 ugIKg 1.1 360 330 

<360 uglKg 1.1 360 330 

<360 ugIKg 1.1 360 330 

<360 uglKg 1.1 360 330 

<360 ug/Kg 1.1 360 330 

<360 ugIKg 1.1 360 330 

<360 ug/Kg 1.1 360 330 

<360 ugIKg 1.1 360 330 

<360 uglKg 1.1 360 330 

68 % 1.1 

68 % 1.1 

108 % 1.1 

Page 1 of 1 
0000012 



INORGANIC ANALYSIS DATA SHEET 

Lab Name: Katahdin Analytical Services Client Field ID: 18SLB03-0405 

Matrix: SOIL 

Percent Solids: 89.2 

CAS No. Analyte 

7429-90-5 ALUMINUM 

7440-36-0 ANTIMONY 

7440-38-2 ARSENIC 

7440-39-3 BARIUM 

7440-41-7 BERYLLIUM 

7440-43-9 CADMIUM 
..,AlAn ..,n ., r"AT ronnA 
1"t"tV-/U-" '-'Tl.J..tv.l \ .. "''' .. 

7440-47-3 CHROMIUM 

7440-48-4 COBALT 

7440-50-8 COPPER 

7439-89-6 IRON 

7439-92-1 LEAD 

7439-95-4 MAGNESIUM 

7439-96-5 M_ANGANESE 

7439-97-6 MERCURY 

7440-02-0 NICKEL 

7440-09-7 POTASSIUM 

7782-49-2 SELENIUM 

7440-22-4 SILVER 

7440-23-5 SODIUM 

7440-28-0 THALLIUM 

7440-62-2 VANADIUM 

7440-66-6 ZINC 

Color Before: BROWN 

Color After: YELLOW 

Comments: 

SDGName: WP2300 

Lab Sample ID: WP2300-003 

Concentration Units (ugIL or mgIKg dry weight): 

Concentration C Q 

2700 

0.15 U 

2.8 

8.1 

0.05 B 

0.16 U 

126 

4.0 

0.36 U 

1.8 B 

2470 

3.8 

122 

4.6 , 
0,0) U 

0.63 B 

145 

0.21 U 

0.21 U 

14.7 

0.37 U 

5.2 

3.1 

Texture: MEDIUM 

Clarity After: CLEAR 

FORM I -IN 

M DF 

P 

P 

P 

P 

P 

P 
p 

P 

P 

P 

P 

P 

P 
P 

CV 

P 

P 

P 

P 

P 

P 

P 

P 

mgIKg 

0000017 



Oienr:: Katahdin Analytical 

Contact: 
Project Description; 

340 County Road 
Westbrook. Maine 04092 
Ms. Andrea Colby 
Former Naval ComplCll 

cc: KATAOOI99 

SampleID 
LabID 
Matrix 
Date Collected 
Dale Received 
Priority 

Colleoror 

Report Date: May 27. 1999 

:18SLB03-041)j 
: 9905110-02 
: Soil 
: 0.5/04199 
: 0S1D4/99 
: Routine 
: Client 

Page I of 1 

---'--

Parameter QuaillIer Result DL RL Units DF Analyst Date Time Bal<h M 
-------------------------~ 
G ... ra1 Chemislry 
Total Ree. Petro. Hydrocarbons 
Evaporative Loss @ 105 C 

M=Method 

MI 
M2 

Notes: 

11.0 

The qualifiers in this report are defined as follows: 

112 
1.00 

Method-_pilon 

SW846907IA 
EPA35SO 

1.00 
mg/kg 

wt% 

NO indicates thai: the aoalyte was not detected at a concentration greater than the detection limit. 

1.0 AAT 0;;26i99 1000 t5OO10 1 

1.0 GI 0.5105/99 1625 148401 2 

J indicates presence of anaIyte at • concentration I ... than the reponing limit (RL) aod greater than the detection limit (DL). 

U indicates that the analyte was not detec:led at a concentration greater than the detection limit 
II indicates that a quality control analyte recovery is outside of specified acceptance criteria. 

Data reported in masslmass units is reported as 'dry weight'. 

This data report has been prepared and reviewed 
in accordance with General Engineering Laboratories 
standard operating procedures. Please direct 
any questions to your Project Manager. Valerie Davis at (843) 769-7391. 

Raviewcd By 

II~IIIIIIII~I ~~IIIII~!m lID II n 
14 



!~a~dill 
\ , d, I, \ I 'I 1<\ I , 

Client: Arnold lamb 

Tetra Tech NUS 

794 South Military TraU 

Deerfield Beach. FL 33442 

Proj. 10: CNC CHARLESTON 

KATAHDIN ANALYTICAL SERVICES 
REPORT OF ANALYTICAL RESULTS 

lab Number: 

SDG: 

Report Date~ 

POND.: 

Project: 

% Solids: 

Method: 

Date Analyzed: 

WP2300-4 

WP2300 

6/9199 

N7912-P99264 

CTO#68 

91 

SW8260 

5115199 

Sample Description Matrix Sampled Date Rec'd Date Ext. Date Ext'd By Ext. Method Analyst 

18SLB04-0405 SL 514199 515199 5115199 JSS 5035 JSS 

Sample Method 
r ... rro .............. Result U~its OF PQL on. ............... _ .... I-"'~ 

BEN2ENE <6 uglKg 1.2 6 5 

TOLUENE <6 uglKg 1.2 6 5 

1.2-DIBROMOETHANE <6 ug/Kg 1.2 6 5 

ETHYLBENZENE <6 uglKg 1.2 6 5 

NAPHTHALENE <6 uglKg 1.2 6 5 

MTBE <6 uglKg 1.2 6 5 

TOTAL XYLENES <6 uglKg 1.2 6 5 

D!8ROMOFLUOROMETHANE $223 % 1.2 

1.2-DICHLOROETHANE-D4 $222 % 1.2 

lLUENE-D8 $198 % 1.2 

-BROMOFLUOROBENZENE $161 % 1.2 

port Notes: $ 

Pagel of 1 
0000007 



!~~din 
\',d,jl<~! q.(I.I.' 

Client: Arnold Lamb 

Tetra Tech NUS 

794 South Mmtaii TiCill 

Deerfield Beach, Fl33442 

Proj.IO: CNC CHARLESTON 

KATAHDIN ANALYTICAL SERVICES 
REPORT OF ANALYTICAL RESULTS 

Lab Number: 

SOG: 

Report Date: 
PO No. : 

Project: 

% Solids: 

Method: 

Date Analyzed: 

WP2300-4RA 

WP2300 

6i9i99 

N7912-P99264 

CTO#6B 

91 

SWB260 

5/15/99 

Sample Description Matrix Sampled Date Rec'd Date Ext. Date Ext'd By Ext. Method Analyst 

lBSLB04-0405 SL 5/4199 5/5/99 5/15199 JSS 5035 JSS 

Sample Method 

Compound ResuH UnHs OF PQL PQL 

BENZENE <6 uglKg 1.2 6 5 

TOLUENE <6 ug/Kg 1.2 6 5 

1,2-0IBROMOETHANE <6 ug/Kg 1.2 6 5 

ETHYLBENZENE <6 uglKg 1.2 6 5 

NAPHTHALENE <6 ug/Kg 1.2 6 5 

MTBE <6 ug/Kg 1.2 6 5 
TOTAL XYLENES <6 ug/Kg 1.2 6 5 
DiBROMOFLUOROMETHANE 131 % 1.2 

1,2-DICHLOROETHANE-D4 124 % 1.2 

TOLUENE-DB 114 % 1.2 

P-BROMOFLUOROBENZENE B7 % 1.2 

Report Notes: 0-13 

Page 1 of 1 
0000008 



/If Katahdin 
'1I;~1\III'f "fl'\/tIS 

«<lient: Paul Calligan 

Tetra Tech NUS 

1401 Oven Pai'r( Di. 

Sune 102 

Tallahassee, FL 32308 

Proj.ID: CNC CHARLESTON 

Sample Description 

18SLB04-0405 

Compound 

NAPHTHALENE 

2~ETHYLNAPHTHALENE 

ACENAPHTHYLENE 

ACENAPHTHENE 

FLUORENE 

PHENANTHRENE 

ANTHRACENE 

FLUORANTHENE 

PYRENE 

'ZOIA]ANTHRACENE 

,,'f'IRYSENE 

BENZOIBjFLUORANTHENE 

BENZOIKlFLUORANTHENE 

BENZOIAjPYRENE 

INDENOll,2,3-CDjPYRENE 

OIBENZ(A,H]ANTHRACENE 

BENZOIG,H,ljPERYLENE 

NITROBENZENE·05 

2·FLUOROBIPHENYL 

TERPHENYL·OI4 

~)rt Notes: 

KATAHDIN ANALYTICAL SERVICES 
REPORT OF ANALYTICAL RESULTS 

lab Number: 
SDG: 
CAn,..rt n .. t .. • . , .. ,..-.. -_.-. 
PONo.: 

Project: 

% Solids: 

Method: 

WP2300-4 

WP2300 

6130/99 

N7912·P99264 

CTO#68 

91 

EPA 8270 

Date Analyzed: 6124199 

Matrix Sampled Date Rec'd Date Ext. Date Ext"d By Ext. Method Analyst 

SL 5/4199 515/99 5118199 GST SW3550 SW 

Sample Method 

ResuH Units DF PCiL POL 

<360 uglKg 1.1 360 330 

<360 ugIKg 1.1 360 330 

<360 uglKg 1.1 360 330 
<360 uglKg 1.1 360 330 

<360 uglKg 1.1 360 330 

<360 uglKg 1.1 360 330 

<360 uglKg 1.1 360 330 

<360 uglKg 1.1 360 330 
<360 uglKg 1.1 360 330 

<360 ug/Kg 1.1 360 330 

<360 ug/Kg 1.1 360 330 

<360 uglKg 1.1 360 330 

<360 ugIKg 1.1 360 330 

<360 uglKg 1.1 360 330 
<360 uglKg 1.1 360 330 

<360 uglKg 1.1 360 330 

<360 uglKg 1.1 360 330 

82 % 1.1 

84 % 1.1 

116 % 1.1 

Page 1 of 1 
0000013 



QieD!: Katahdin Analytical 

Contact: 
Project Description: 

340 CoWlty Road 
Westbrook, Maine 04092 
Ms. Andrea Colby 
Fonner Naval Complex 

ce: KATAOOl99 

Samplero 
LablD 
Mattix 
Date Collected 
Date Roceived 
Priority 
Collector 

Report Date: May 27, 1999 

: 18SLB04-0405 
: 9905110-01 
: Soil 
: OSlO4/99 
: OSlO4/99 
: Routine 
: aicot 

Page I of I 

QuaWler Result DL RL Umb DF AnIi1st Date Time Bal<b M 
----------~-----------------------------
Parameter 

Geoeral Chemistry 
Total Reo. Petro. Hydrocarbons 
Evaporative Loss @ lOS C 

M-Metbocl 

MI 
M2 

Notes: 

235 

11.0 

The qualifiers in this report are defined as follows: 

112 
1.00 

Metbod·Description 

SW8469071A 
EPA 3550 

224 
1.00 

ND indicates that the anaIyte was not detected at a concentration greater than the detection limit 

1.0 AAT OS/261'99 iOoo 150070 1 
1.0 OJ 05105/99 1625 148401 2 

1 indicates presence of analyte at a concentration len than the reporti.D.g limit (RL) and greater than the detection limit (DL). 
U indicates that the snalyte was not detected at a concentration greater than the detection Jimit. 
• indicates that a quality control analyte recovery is outside of specified acceptance critcrta. 

Dara reported in mas.sImass units is reported as 'dry weight'. 

This data "'port bas been prepan:<! and reviewed 
in accordance with General Bogineering Laboratories 
standard operating procedures. Please: diIect 
80y qoestions to your Project Manage<, Valerie Davis at (843) 769-7391. 

Reviewed By 

13 



I 

INORGANIC ANALYSIS DATA SHEET 

Lab Name: Katahdin Analytical Services Client Field 10: 18SLB04-0405 

Matrix: SOIL 

Percent Solids: 91.0 

CAS No. Analyte 

7429-90-5 ALUMINUM 

7440-36-0 ANTIMONY 

7440-38-2 ARSENIC 

7440-39-3 BARIUM 

7440-41-7 BERYLLIUM 

7440-43-9 CADMIUM 

7440-70-2 CALCIUM 

7440-47-3 CHROMIUM 

7440-48-4 COBALT 

7440-50-8 COPPER 

7439-89-6 IRON 

7439-92-1 LEAD 

7439-95-4 MAGNESIUM 

7439-96-5 MANGANESE 

7439-97-6 MERCURY 

7440-02-0 NICKEL 

7440-09-7 POTASSIUM 

7782-49-2 SELENIUM 

7440-22-4 SILVER 

7440-23-5 SODIUM 

7440-28-0 THALLIUM 

7440-62-2 VANADIUM 

7440-66-6 ZINC 

Color Before: BROWN 

Color After: YELLOW 

Comments: 

SDG Name: WP2300 

Lab Sample!D: WP2300-004 

Concentration Units (ug/L or mgIKg dry weight): 

Concentration C Q 
2860 

0.21 B 

11.9 

22.8 

0.32 B 

0.40 B 

5390 

9.6 

1.5 B 

34.1 

4800 

24.5 

376 

23.2 

0.11 

7.7 

243 

0.25 U 

0.25 U 

56.5 

0.44 U 

17.4 

34.3 

Te)<ture: MEDIUM 

Clarity After: CLEAR 

FORM I-IN 

M DF 

P 

P 

P 

P 

P 

P 

P 

P 

P 

P 

P 

P 

P 

P 

CV 

P 

P 

P 

P 

P 

P I 

P I 

P 

mgIKg 

0000018 



Samnle Receipt 

SDG NARRATIVE 
KATAHDIN ANALYTICAL SERVICES 

TETRA TECH NUS 
CASE CNC CHARLESTON 

The following samples were received on May 18,1999 and were logged in under Katahdin 
Analytical Services work order number WP2490 for a hardcopy due date of June 17, 1999. 

KATAHDIN 
SampieNo. 
WP2490-1 
WP2490-2 
WP2490-3 
WP2490-4 
WP2490-5 
WP2490-6 
WP2490-7 
\11D., ... nn 0 
,",'.I. ""7U-O 

TINUS 
Sample Identification 
16SLBO 1-0203 
16SLB02-0203 
16SLB02-0203D 
16SLB05-0203 
17SLBO 1-0708 
17SLB07-0809 
17SLB02-0809 

WP2490-9 17SLB04-0304 
WP2490-1 I 17SLB05-0708D 
WP2490-12 17SLB05-0708 

/ WP2490c13 17SLB03-0506 
J c-WI>249/H4 18SLB03-00S06D 

WP2490-15 17SLB03-0506A 

y/ WP~24~9~0-~1~6 ____ ~1~7S~L~B~03~-0~5~06~B 
~2490-17 18SLB03-030C' 

WP2490- I 8 I 9SLB I 6-0203 
WP2490-19 0lTLOOI03 

GEL 
Sample No. 

9905606-01 
9905606-02 

9905606-03 

The samples were logged in for the araalyses specified On the chain of custody fonn. AJI 
problems encountered and resolved during sample receipt have been documented on the 
applicable chain of custody fonns . 

• 
Sample analyses have been perfonned by the methods as noted herein. 

Volatile Organic Analysis 

One aqueous (trip blank) and thirteen soil/sediment samples were received by the Katahdin 
Analytical Services, Inc. GelMS laboratory on May 18,1999 and were specified to be analyzed 
by USEPA method 8260B for the analytes benzene, toluene, ethylbenzene, xylenes, MTBE, 
naphthalene, and EDS, 

340 County Road No. 5 
P.O. Box 720, Wcnbtook. ME 04098 
Tcl~ (20n 874-2400 Fax: (207) 775-4029 

hnp:llkarahdinlab.com 
210 Wcsr Road No. S. Ponsmouth. NH 03801 
m (603) 431·5m Foe (603) 436-3356 



Analyses for this SDG were performed on instruments 5972-M (low level soil), 5972-Z(low 
level soil), and 5972-F (aqueous). A VSTD050 (50 ppb standard) was used for the continuing 
calibration standard. Internal standard and surrogate compounds were also spiked at 50 ug/1. 

Batch QC (VBLK, and LCS) was performed in each twelve hour window. Results are included 
in this data package. The LCS QC samples were spiked with the entire list of compounds 
quantitated for at 50 ppb. No matrix spike/matrix spike duplicate pair was analyzed on any of the 
samples in this workorder. 

Method 8000B, section 7.5.1.2.1 (Revision 2, 12/96) states, "in those instances where the RSD 
for one or more analytes exceeds 20%, the initial calibration curve may still be acceptable if the 
mean of the RSD values for all analytes in the calibration is less t.l]an or equal to 20%~." Met.lJ.od 
8260B narrows this 20% maximum to 15%. 

In the calibration curves analyzed in this SDG, several analytes had %RSD values exceeding the 
allowed 15%. Since the average %RSD for all analytes was 8.4%,13.4%, and 14.1%, the curves 
were acceptable. 

Initial analyses of samples WP2490-1, WP2490-3, WP2490-5, and WP2490-13 yielded internal 
standard area andlor surrogate recovery deviations. Reanalyses yielded similar results, 
confirming matrix interference. Both sets of data for each sample are included in this data 
package. 

Several manual integrations were performed due to split peaks; all have been flagged with a "M" 
(software-generated) on the pertinent quantitation reports. All "M" flags have been dated and 
initialed by the analyst performing the integration. In addition, all "M" flags have been reviewed 
and approved by the GCIMS supervisor. Copies of each manual integration are included in the 
pertinent quantitation reports. 

No other protocol deviations were noted by the volatile organics staff. 

Semivolatile Organic Analysis 

Thirteen soil/sediment samples were received by the Katahdin GCIMS laboratory on May 18, . 
1999 for analysis in accordance with 8270C for the TCLIP AH list of analytes. 

Extraction of all of the soil samples occurred following USEPA method 3550 on May 25, 1999. 
A laboratory control spike consisting of all TCL analytes spiked into organic free sand, was 
extracted in the batch along with a site specific MSIMSD pair on sample WP2490-9. 

WP2490-9MS and 9MSD showed an elevated recovery for the surrogate terphenyl-d 14, and low 
recovery of the internal standard Perylene-dI2. No action was taken in accordance with the 
method. 

340 County Road No.5 
P.o. Box 720, Westbrook. ME 04098 
Tel: (20n 874·2400 Fa.x:: (207) 775-4029 

hltp:flk:nahdinlab.com 

210 West Road No.5, Ponsmouth, NH 03801 
Tel: (603) 431·5777 Fax: (603) 4}6·3356 



Samples WP2490·8,12, and 13 yielded internal standard area recovery deviations. Reanalysis 
confinned the internal standard deviations confinning matrix interference. Both sets of data for 
this sample are included in the data package. 

The initial calibration curves analyzed in this SDG had some of the target analyte %RSD values 
exceeding 15 %. 

Method 8000B, section 7.5.1.2.1 (Revision 2, 12/96) states, "in those instances where the RSD 
for one or more analytes exceeds 20%, the initial calibration curve may still be acceptable if the 
mean of the RSD values for all analytes in the calibration is less than or equal to 20%." Section 
7.3.7.1 of method 8270C (revision 3, 12/96) narrows this 20% maximum to 15%. 

In the calibration curves analyzed fer t.~is workoidei, the average %RSD for aii analytes were as 
follows: 

5970-1 6/22/99 
5970-1 6/28/99 

8.2% 
8.7% 

Several manual integrations were perfonned due to split peaks; all have been flagged with a "M" 
by the data system. All manual integrations have been dated and initialed by the responsible 
analyst. Copies of each manual integration are included in t.'Je data package. All nlanual 
integrations have been reviewed and approved by the GCIMS supervisor. 

No other protocol deviations were noted by the semivolatiles organics staff. 

Wet Chemistry Analysis 

For work order WP2490 the analyses for Total Combustible Organics (TeO) have been 
perfonned in accordance with the "Annual Book of ASTM Standards", 1987. Analyses for 
Solids-Total Residue (TS) for work order WP2490 samples have been perfonned in accordance 
with "Contract Laboratory Program Statement of Work for Inorganic Analysis". 

All analyses were perfonned within analytical hold time. No protocol deviations were noted by 
the Wet Chemistry laboratory staff. 

I certify that this data package is in compliance with the tenns and conditions of the contract, 
both technically and for completeness, for other than the conditions detailed above. Release of 
the data contained in this hardcopy data package has been authorized by the Laborator; Ma."lager 
and/or his designee, as verified by the following signature. 

340 Coun." R=' No. 5 
P.O. Box 720, WeStbrook, ME 04098 
Tel: (207) 874-2400 Fax: (207) 775-4029 

Authorized Signature 

htTp)/kaTahdjnIOl.b.com 

210 Wcst Road No. 5, Ponsmouth. NH 03801 
Td; (603) 431-5m Fax: (603) 436-3356 
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KATA~LJI~ ANALYTIICAL SERVICES, INIC. 
SAMPLE RECEIPT CONDITION REPORT 
Tel. (207) 874-2400 
Fax (207) 775-4029 

CLIENT: 1#aA--k~-S<Z..-

PROJECT: CjJc. c lA.a "'- l e:; fo-'\ 

YI:S 

1. CUSTODY SEALS PRESENT I INTACT? c:( 
2.CHAIN OF CUSTODY PRESENT IN THIS COOLER? ~( 
3. CHAIN OF CUSTODY SIGNED BY CLIENT? W~ 
4. CHAIN OF CUSTODY MATCliES SAMPLES? ~r 
5. TEMPERATURE BLANKS PR.ESENT? ~r 
~LES RECEIVED AT 4"~2? [] 

IC CE PACKS PRESENT( Y r N? 

GY 7. VOLATILES FREE OF HEADSPACE? 

8. TRIP BLANK PRESENT IN THIS COOLER 12J 
9. PROPER SAMPLE CONTAINERS AND VOLUME? G:r 
10. SAMPLES WITHIN HOLD TIME UPON RECEIPT? ~l 
11. SAMPLES PROPERLY PRESERVED!')7 ~r 
12. CORRECTIVE ACTION REPORT FILED? C] 

NO EXCEPTIONS 

0 0 
0 0 
0 0 
0 0 

~ 0 
0 

0 0 
0 0 
0 0 
0 0 

~ 
0 
N/A 

, 
LAB (WORK ORDER) # \j.) ~ V q qb 
PAGE: L 
COOLER: ! 

OF ~ 

OF ,;b 

~gg::----.~=------.--~---------------
DATE I TIME RECEIVED: U '/ -----tOlD 
DELIVERED BY:. _____ L_~~~--------
RECEIVED BY: 
LlMS ENTRY B~y:---~~!i~:':::::'-! --------
lIMS REVIEIN BY I PM: A--J C 

COMMENTS 

TEMP BLANK TEMP ('C)=. /, / 

COOLER TEMP ('C )= NA 

RESOLUTION 
/ 

kOL lA.D-f' {~ ... ~ r ~ [4 [1'1« "
bl-< ~ '5"1(~l'!'! 

(RECORD COOLER TEMP ONLY IF TEMP BLANK IS NOT PRESENT) 

13. ANALYTICAL PROGRAMS I:CIRCLE ONE) COMMERCIL6.L CLP HAZWRAP ~ ACOE AFCEE OTHER (STATE OF ORIGIN): 

LOG -IN NOTES!I): 

,..J (1) 

-'\ 
Use this space (and additio"alsheels W necessary) to document samples that are received broken or cclmpromised, C-O-C dlscrepanl:ies, radiation checks, residual chlorine cheel<:, results of pH 
check W required. If sample" required pH edJustmen~ recc,rd volume and type of preservative added. 
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KATAHDIN ANALYTICAL SERVICES, INC. 
SAMPLE RECEIPT GONDITION REPOFtT 
Tel. (207) 874-2400 
Fax (207) 775-4029 

CLIENT: 1-:e)--ry..i-eJL- S<!.-

PROJECT: C;J C C ~ ~ l e.s -tvJ'-

YES 

1. CUSTODY SEALS PRESENT r INTACT? [:t" 

2.CHAIN OF CUSTODY PRESENT IN THIS COOLER? [;r 
3. CHAIN OF CUSTODY SIGNED BY CLIENT? []" 
4. CHAIN OF CUSTODY MATCHES SAMPLES? CJ 
5. TEMPERATURE BLANKS PRESENT? cr 
6. SAMPLES RECEIVED AT 4'(@2? [!f 
@ICE PACKS PRESENT . r N? 

Cl 7. VOLATILES FREE OF HEADSPACE? 

8. TRIP BLANK PRESENT IN T~IIS COOLER Cl 
9. PROPER SAMPLE CONTAINI:RS AND VOLUME? t:::r 
10. SAMPLES WITHIN HOLD TIME UPON RECEIPT? c.::r 
11. SAMPLES PROPERLY PRESERVED!' l? Gt' 
12. CORRECTIVE ACTION REPORT FILED? CI 
13. ANALYTICAL PROGRAMS (CIRCLE ONE) COMMERCIAL 

LOG - IN NOTES(1): 

NO EXCEPTIONS 

0 0 
0 0 
0 0 
0 0 
0 0 
0 0 

0 Er 
~ 0 
0 0 
0 0 
0 0 
ra NfA 

CLP HAZWRAP~COE 

LAB (WORK ORDER) # \Nf 1-~q 0 
PAGE: .). OF~ 

COOLER: ;;l..... OF .2 

COC# 
SDG#. 
DATE/TIME RECEIVED: 1~/J..,-r(.lI(-' 
DELIVERED BY:'"B If 
RECEIVED BY: ~ 
LlMS ENTRY BY: ~.J 
LlMS REVIEW BY / PM: If-' c.. 

COMMENTS RESOLUTION 

TEMP BLANK TEMP ('C)=_tf_'-,-l __ 
COOLER TEMP (·C )= NA 
(RECORD COOLER TEMP ONLY IF TEMP BLANK IS NOT PRESENT) 

AFCEE OTHER (STATE OF ORIGIN): 

~ (1) U .. this JI .... ce Cand addltionul lheets if necessary) to document samptes that are received bro"'-" or cornpromJsed, c-o-c dlscrepanci~s. radiation checks, residual chlorine check, r 

check f' ).red. If .amples ,required pH adjustment, reeonl volume and type of preservative . 

"ts 01 pH 



\....ll£l.H~ Ul \..-U".l Ul.J I 

PLEASE PRINT IN PEN Page ---1- of ..2. 
# 

th\- -,Q I A-Je, J.\ Zip Code .!)Cj 10s 
P~ase Order # Proj. Name I No. Katahdin Quote 1# 

Bill (if different than above) Address 

Sampler (Print I Sign) 

LAB USE ONLY WORK ORDER': iN 
KATAHDIN PROJECT MANAGER ------ ~!.'d~~:QJt$l~lliIQim~if~~fu!jQ:iQ!!ili~~(Q!!!.'dt 

REMARKS: _________________ _ 

SHIPPING INFO: o FEDEX o UPS o CLIENT 

AIRBILLNO: _________________ _ 

o TE~PBLANK o IflITACT o NOT!NTACT 

* Sample Description 

~~~~~~~~-~~~~~ 
Date I Time Received By: (Signature: 

ORIGINAL oCJCJooa7 



/If.; Katahdin 
':'I;~I\11f \1 ~fl~j(I' 

Client: Paul Calligan 

Tetra Tech NUS 

1401 Oven Park Dr. 

Suile 102 

Tallahassee, FL 32308 

Proj. 10: CNC CHARLESTON 

Sample Description 

OtTLOO103 Ct~lp) 
: 

Compound 

BENZENE 

TOLUENE 
1,2-DIBROMOETHANE 

ETHYLBENZENE 

NAPHTHALENE 

MTBE 

TOTAL XYLENES 

D!eROMOFLUORO~,,1ETHANE 

l,z-oicHLOROETHANE-D4 

TOLUENE-D8 

P-BROMOFLUOROBENZENE 

Report Notes: 

KATAHDIN ANALYTICAL SERVICES 
REPORT OF ANALYTICAL RESULTS 

Lab Number: 

SDG: 
D ... __ '" "_._. 
,"''',..UI. ~a"c. 

PO No.: 

Project: 

% Solids: 

Method: 

WP249C1-19 

WP2490 

6116/99 
N7912-P99264 

CTO#68 

N/A 

SW8260 

Date Analyzed: 5/26/99 

Matrix Sampled Date Rec'd Date Ext. Date Ext'd By Ext. Method Analyst 

AO 513199 5118199 5126/99 JSS 5030 JSS 

Sample Method 

ResuJi Uniis DF POL PQL 

<5 ugIl 1.0 5 5 
<5 ugll 1.0 5 5 
<5 ug/L 1.0 5 5 
<5 ugll 1.0 5 5 
<5 ugIl 1.0 5 5 
<5 ugIl 1.0 5 5 
<5 ugIl 1.0 5 5 
8S ;;, 1.0 
80 % 1.0 
86 % 1.0 
81 % 1.0 

Page 1 of 1 
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Client: Paul Calligan 
Tetra Tech NUS 

1401 Oven Park Dr. 

Suite 102 

Tallahassee, Fl32308 

Proj. 10: CNC CHARLESTON 

Sample Description 

18SLB03-05060 

Compound 

NAPHTHALENE 

2·METHYLNAPHTHALENE 

ACENAPHTHYLENE 

ACENAPHTHENE 

FLUORENE 

PHENANTHRENE 

ANTHRACENE 

FLUORANTHENE 

PYR'ENE 

BENZO[A]ANTHRACENE 

YSENE 

"~O[B]FLUORANTHENE 

BENZO[K]FLUORANTHENE 

BENZO[A]PYRENE 

INDENO[I,2,3-CD]PYRENE 

OIBENZ[A,H]ANTHRACENE 

BENZO[G,H,I]PERYLENE 

NITROBENZENE·OS 

2·FLUOROBIPHENYL 

TERPHENYL·014 

r "Irt Notes: 

KATAHDIN ANALYTICAL SERVICES 
REPORT OF ANALYTICAL RESULTS 

Lab Number: 
SOG: 

Report Date: 

PONo.: 

Project: 

% Solids: 

Method: 

WP2490·14 

WP2490 

7/8/99 

N7912·P99284 

CTO#68 

90 

EPA 8270 

Date Analyzed: 6129/99 

Matrix Sampled Date Rec'd Date Ext. Date Ext'd By Ext. Method Analyst 

SL 5/17/99 5/18/99 5/25/99 OPO EPA 3550 KRT 

Sample Method 

Result Units DF PQL PQL 

<400 ug/Kg 1.2 400 330 

<400 ug/Kg 1.2 400 330 

<400 ug/Kg 1.2 400 330 
<400 ug/Kg 1.2 400 330 
<400 ug/Kg 1.2 400 330 

<400 ug/Kg 1.2 400 330 

<400 ug/Kg 1.2 400 330 

<400 uglKg 1.2 400 330 

<400 uglKg 1.2 400 330 

<400 ug/Kg 1.2 400 330 

<400 ug/Kg 1.2 400 330 

<400 ug/Kg 1.2 400 330 

<400 ug/Kg 1.2 400 330 

<400 ug/Kg 1.2 400 330 

<400 ug/Kg 1.2 400 330 

<400 ug/Kg 1.2 400 330 

<400 ug/Kg 1.2 400 330 

30 % 1.2 

33 % 1.2 

33 % 1.2 

Page 1 of 1 
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CLIENT: Paul Calligan 
Tetra Tech NUS 
1401 Oven Park Dr., SUite 102 
Tallahassee, FL 32308 

Lab Nurrber : WP-2490-14 
Report Date: 07/09/99 
Fa No. N7912-P99264 
Project em #68 

WIC#: mc CHARLESTCN REPCRT OF ANALYTICAL RESULTS Page 13 of 14 

SAMPLE DESCRIPI'ICN 

18SLB03-0506D 

PARAMETER 

Solids-TOtal Residue (TS) 
TOtal Corrbustible Organics 

MATRIX 

Solid 

RESULT UNITS DF 

90. 
l.6 

wt %" 1.0 
wt %" l.0 

SAMPLED BY SAMPLED = RECENED 

CLIENT 05/17/99 D5/18/99 

* EQL ME'IHCD ANAL¥ZED BY lIDI'ES 

0.10 CLP/CIP SOW 05/19/99 JF 
0.1 AS1M D2974-8 06/07/99 JF 

1 
2 

* ,EQL (Practical epantitation Level) represents laboratory reporting limits and nay not reflect sanple
: specific reporting limits. Sarrple-specific limits are indicated by results annotated with '<' values. 

':.: ,,", (1) Sarrple Preparation on 05/18/99 by JF 
. (2) SarrPle Preparation on 06/04/99 by JF • 

07/09/99 

LJO/baeajc(dw)/msm 
PE18TSS8 
CC:MS.LEELECK 

TErRA TErn NUS 
FOSTER PALZA 7 
661 ANDERSEN DR. 

.;.,.0 Cnul1r:" Ru,\J No. '; 
1'.0. nux 720. W'csrbrouk, ME 04098 
'f<.:l: (107) 874-1400 FJx: (207) 775-4029 

hl1p:lfkar.lhdinbh.,,,m 

110 \'\b;t Rood No.5, f'orul11ourh. NH 03801 
Tel: (603) 431·5777 Fax: (603) 436-3356 
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Client: Katahdin Analytical 

Cootao!: 
Project Description; 

340 County Road 
Westbrook, Maine 04092 
Ms. Andrea Colby 
Fonner Naval Complex 

cc: KATAOOI99 

Sample lD 
LablD 
Matrix 
Date Collected 
Date Received 
Priority 

Collector 

Report Date: Jone II. 1999 

: ISSLB03-OS06 
: 9905606-02 
: Soil 
: OS1\7/99 
: 05118199 
: Routine 
: Client 

Page I of 1 

Parameter QuallJler Result DL RL Units DF Analyst Date Time Batch M ..::..:.:=--------=------------------------------.. --
General Chemistry 
Evaporative Loss @ lOS C 
Total Organic carbon 

11.0 
2490 

1.00 
43.1 

1.00 
100 

wt% 

m.gIkg 
1.0 Gl 
1.0 LS 

OSl19199 1540 149550 1 
OSI28/99 1151 150121 2 

---------------------------------------------.--. 
M=Method 

Ml 

M2 

Notes: 
The qualifiers in this report are defined as follows: 

Metbod~DescriptiOD 

EPA 3550 
SW846 9060 Modified 

ND indicates that the analyte was not detected at a concentration greater than the detection limit. 
J indicates presence of analyte at a concentration less than the reporting limit (RL) and greater than the detection limit (DL). 
U indicates that the analyte was not detected at a concentration greater than the detection limit. 
'" indicates chat a quality control anwyte recovery is outside of specified acceptance crieeria. 

Data reported in mass/mass units is reponed as . dry weigbf. 

This data report h .. been preparod and reviewed 
ill accordance with General Engineering Laboratories 
standard operating procedures. Pi .... dlrect 

any questions 10 your Project Manager. Valerie Davis at (843) 769-7391. 

Reviewed By 

111m 1IIIIIillRIUIIM I~ IIIIU mu 
16 



Sample Receipt 

SDGNARRATIVE 
KAT AlIDIN ANALYTICAL SERVICES 

TETRA TECH NUS 
CASE CNC CHARLESTON 

The following samples were received on May 15,1999 and were logged in under Katahdin 
Analytical Services work order number WP2474 for a hardcopy due date of June 14, 1999. 

KATAHDIN 
I Sample No. 

, WP2474-1 
j WP2474-2 
\J WP2474-3 
.tWP2474-4 

WP2474-5 
WP2474-6 
WP2474-7 
WP2474-8 
WP2474-9 
WP2474-10 
WP2474-11 
WP2474-12 
WP2474-13 
WP2474-14 
WP2474-15 
WP2474-16 

TTNUS 
Sample Identification 
18SLB05-0406 
18SLBOI-0203 
18SLB02-0405 
19SLB09-040m 
19SLB03-0506 
19SLB09-0405 
19SLB06-0506 
19SLB08-0405 
16SLB06-0304 
16SLB 10-0304 
16SLB03-0304 
19SLB 16-0203 
16SLB04-0304 
02TL0020 1 TRIP BLANK 
16SLB04-0304/2ND INT 
16SLB04-03041TPO INT 

GEL 
Sample No. 
9905519-03 
9905519-02 
9905519-01 

9905519-05 

9905519-04 

The samples were logged in for the analyses specified on the chain of custody form. All 
problems encountered and resolved during sample receipt have been documented on the 
applicable chain of custody forms. 

Sample analyses have been performed by the methods as noted herein. 

Volatile Organic Analvsis 

One aqueous (trip blank) and thirteen soil/sediment samples were received by the Katahdin 
Analytical Services, Inc. GC/MS iaboratory on May IS, 1999 and were specified to be analyzed 
by USEPA method 8260B for the analytes benzene, toluene, ethylbenzene, xylenes, MTBE, 
naphthalene, and EDB. 

340 County Road No.5 
P.O. Box 720, Westbrook. ME 04098 
Tel: (207) 874·2400 Fax: (207) 775-4029 

hnp:llkarahdinlab.com 

210Wcsr Road No. 5, Ponsmouth, NH 03801 . 
m (603) 431·5m Fu, (603) 43&.3356 
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A_oalvses for this SDG were nerformed on instruments 5972-M ((ow level soil). 5972--' ---J"""-------------------- ~ ,-

F(aqueous/medium level soil), and 5970-Q (medium level soil). A VSTD050 (50 ppb standard) 
was used for the continuing calibration standard. Internal standard and surrogate compounds 
were also spiked at 50 ugll. 

Batch QC (VBLK, and LCS) was performed in each twelve hour window. Results are included 
in this data package. The LCS QC samples were spiked with the entire list of compounds 
quantitated for at 50 ppb. No matrix spike/matrix spike duplicate pair was analyzed on any of the 
samples in this workorder. 

Method 8000B, section 7.5.1.2.1 (Revision 2,12/96) states, "in those instances where the RSD 
for one or more analytes exceeds 20%, the initial calibration curve may still be acceptable if the 
mean of the RSD values for all analytes in the calibration is less than or equal to 20%." Method 
8260B narrows this 20% maximum to 15%. 

In the calibration curves analyzed in this SDG, several analytes had %RSD values exceeding the 
allowed 15%. Since the average %RSD for all analytes was 11.5%,8.4%,8.3%,10.4%, and 
13.4%, the curves were acceptable. 

Sample WP2474-4 was analyzed following medium level protocols only due to the matrix, 
resulting in elevated reporting limits. 

Initial analysis of sample WP2474-6 yielded internal standard area and surrogate recovery 
deviations. Reanalysis yielded similar results, confirming matrix interference. Both sets of data 
for this sample are included in this data package. 

Initial analyses of samples WP24 7 4-8 and -13 yielded surrogate recovery deviations and target 
analyte concentrations over the upper limit of the calibration curve. Reanalysis occurred 
following medium level protocols successfully. Both sets of data for each sample are included in 
this data package. 

Initial analysis of sample WP2474-11 yielded potential carryover. Analysis of sample WP2474-
12 
yielded internal standard area recoveries. Reanalysis of each occurred following medium level 
protocols since none of the low level ENCORE aJiquots remained. 

Several manual integrations were performed due to split peaks; all have been flagged with a "M" 
(software-generated) on the pertinent quantitation reports. All "M" flags have been dated and 
initialed by the analyst performing the integration. In addition, all "M" flags have been reviewed 
and approved by the GCIMS supervisor. Copies of each manual integration are included in the 
pertinent quantitation reports. 

No other protocol deviations were noted by the volatile organics staff. 

340 County Road No.5 
P.O. Box 720, Westbrook, ME 04098 
Tel: (207) 874-2400 Fax: (207) 775-4029 

hnp:flkarahdinlab.com 

210 West Road No. 5. Ponsmoum. NH 03801 
Td, (603) 431·5m Fuo (603) 436-3356 
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Thirteen soil/sediment samples were received by the Katahdin GCIMS laboratory on May 15, 
1999 for analysis in accordance with 8270C for the TCLIPAH list ofanalytes. 

Extraction of all of the soil samples occurred following USEPA method 3550 on May 26,1999. 
A laboratory control spike consisting of all TCL analytes spiked into organic free sand, was 
extracted in the batch along with a site specific MSIMSD pair on sample WP2474-9. 

WP2474-9, 9MS and 9MSD showed an elevated recovery for the surrogate terphenyl-d14, and 
low recovery of the internal standard Perylene-dl2 confirming matrix interference. No action 
was taken in accordance with the method. 

Sample WP2474-2 was initially analyzed on 6/28/99 and displayed less than 50% recovery for 
the internal standard perylene-dI2, and an elevated recovery for the surrogate terphenyl-dI4. 
Reanalysis confirmed matrix interference as perylene-dl2 recovered below 50% again, both sets 
of data are enclosed in the data package. 

Sample WP2474-7 recovered the surrogate terphenyl-dl4 above the limit, an elevated recovery 
would indicate a high bias and the sample showed no positive detects. 

Sample WP2474-12 recovered the internal standards chrysene-dI2, and perylene-dl2 at less than 
50%, reanalysis was not performed. The target analyte result for Benzo (ghi) Perylene may be 
biased high. 

The initial calibration curves analyzed in this SDG had some of the target analyte %RSD values 
exceeding 15 %. 

Method 8000B, section 7.5.1.2.1 (Revision 2,12/96) states, "in those instances where the RSD 
for one or more analytes exceeds 20%, the initial calibration curve may still be acceptable if the 
mean of the RSD values for all analytes in the calibration is less than or equal to 20%." Section 
7.3.7.1 of method 8270C (revision 3,12/96) narrows this 20% maximum to 15%. 

In the calibration curves analyzed for this workorder, the average %RSD for all analytes were as 
follows: 

5970-X 6/27/99 9.4% 

Several manual integrations were performed due to split peaks; all have been flagged with a "M" 
by the data system. All manual integrations have been dated and initialed by the responsible 
analyst. Copies of each manual integration are included in the data package. All manual 
integrations have been reviewed and approved by the GCIMS supervisor. 

No other protocol deviations were noted by the semivolatiles organics staff. 

340 County Road No.5 
P.O. 8(111; 720, Wcuhrook. ME 04098 
Tc:I: (207) 874-2400 Fax: (207) 775-4029 

hnp:llkatahdinlab.t:om 
210West Road No. 5, Porumouth. NH 03801 
Tel: (603) 431-Sm Fax: (603) 436-3356 



Metals Analysis 

The samples of Katahdin Work Order WP2474 were prepared and analyzed for metals in 
accordance with the "Test Methods for Evaluating Solid Waste", SW-846, November 1986, 
Third Edition. 

Inductively-Coupled Plasma (ICP) Atomic Emission Spectroscopic Analysis 

Solid-matrix Katahdin Sample Nos. WP2474-(1-3) were digested for lCP analysis on 06/14/99 
(QC Batch PFI4ICSO) in accordance with USEPA Method 3050B. The measured calcium 
concentration (0.111 mg/L, corresponding to a dry-weight concentration of 11.1 mglkg) of the 
preparation blank (PBSPFI4ICSO) that is associated with this digestion batch exceeds the 
laboratory's acceptance limit. However, because the measured calcium concentrations of all 
associated client samples are more than ten times that of the preparation blank, no corrective 
action is required. 

lCP analyses of Katahdin Work Order WP2474 sample digestates were performed in accordance 
with USEPA Method 6010B, using a Thermo Jarrell Ash (TJA) Trace lCP spectrometer and a 
TJA 61 lCP spectrometer. All samples were analyzed within holding times and all QC criteria 
were met with the following comments or exceptions: 

Some of the results for run QC samples (ICY, lCB, CCY, CCB, lCSA, and lCSAB) included in 
the accompanying data package may have exceeded acceptance limits for some elements. Please 
note that all client samples and batch QC samples associated with out-of-control results for run 
QC samples were subsequently reanalyzed for the analytes in question. 

Analysis of Mercury by Cold Yapor Atomic Absorption fCY AA) 

Solid-matrix Katahdin Sample Nos. WP2474-(1-3) were digested for mercury analysis on 
06/09/99 (QC Batch PF09HGS2) in accordance with USEPA Method 7471A. Katahdin Sample 
No. WP2474-1 was prepared with duplicate matrix-spiked aliquots. 

Mercury analyses of Katahdin Work Order WP2474 sample digestates were performed using a 
Leeman Labs PS200 automated mercury analyzer. All samples were analyzed within holding 
times and all run QC criteria were met. 

Wet Chemistry Analysis 

For work order WP2474 the analyses for Total Combustible Organics (TCO) have been 
performed in accordance with the "Annual Book of ASTM Standards", 1987. Analyses for 
Solids-Total Residue (TS) for work order WP2474 samples have been performed in accordance 
with "Contract Laboratory Program Statement of Work for Inorganic Analysis". 

All analyses were performed within analytical hold time. No protocol deviations were noted by 
the Wet Chemistry laboratory staff. 

340 County Road No.5 
P.O. Box 720, Wc:nbrook, ME 04098 
Tel: (207) 874·2400 Fax: (207) nS--4029 

hrtp:llbHahdinlab.com 

210 West Road No.5, Potumoum, NH 03801 
Tel: (603) 431·5777 Fax: (603) 436.-3356 



I certify that this data package is in compliance with the terms and conditions ofthe contract, 
both technically and for completeness, for other than the conditions detailed above. Release of 
the data contained in this hardcopy data package has been authorized by the Laboratory Manager 
and/or his designee, as verified by the following signature. 

340 County Road No. 5 
P.O. BOl[ 720, Westbrook. ME 04098 
Td: (207) 874·2400 Fax: (207) 775-4029 

Authorized Signature 

http·.!/katahdin[ab.(om 

210West:Road No.5. I\msmouth., NH 03801 
Td: (603) 431·5777 Far (603) 436-3356 
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KATAH( ".ANALYTJ(~AL SERVICES, INC. 
SAMPLt: rlECEIPT CONDITION REPORT 
Tel. (207) 874·2400 
Fax (207) 775-4029 

CLIENT: l..;;t~ -r R...C ~ 

PROJECT: C;Je. C~.A le-,-fc ... \ 

YES 

1. CUSTOOY SEALS PRESENT I INTACT? ~r 
2.CHAIN OF CUSTOOY PRESEI~T IN THIS COOLER? Ut" 
3. CHAIN OF CUSTODY SIGNED BY CLIENT? Ut" 
4. CHAIN OF CUSTODY MATC~iES SAMPLES? Ga-
5. TEMPERATURE BlANKS PRESENT? U;~ 

6. SAMPLES RECEIVED AT 4'Gr62? li:ir 
ICE liCE PACKS PRESENT r N? 

7. VOLATILES FREE OF HEADSPACE? ~( 

8. TRIP BlANK PRESENT IN TI;IS COOLER IJl' 
9. PROPER SAMPLE CONTAINERS AND VOLUME? liJ" 
10. SAMPLES WITHIN HOLD TIME UPON RECEIPT? C~ 
11. SAMPLES PROPERLY PRESERVEd')? (iY' 
12. CORRECTIVE ACTION REPORT FILED? (J 

NO EXCEPTIONS 

0 0 
0 0 
0 0 
o 0 
0 0 
0 0 

0 0 
0 0 
0 0 
0 0 
0 0 
al' N/A 

LAB (WORK ORDER) # W f d-.. i-7 '+ 
PAGE: l OF __ d..._" _____ _ 

COOLER: ._-,--_~OF d-
COC#, __________________________ . ______ _ 

SDG#"~~~----~=_-~-~~-----
DATE I TIME IRECEIVED: b'5 ( $" q." /I 00 

DELIVERED BY:" __ ---',rn~"'E.='r"-------------.-------
RECEIVED BY: 5 ~ 
LlMS ENTRY B::-CY:-: ~B;;;.;,~"-~..,--------------------
LlMS REVIEW BY I PM.: __ A.=::l"'L..==--________________ _ 

COMMENTS RESOLUTION 

TEMP BlANK TEMP ('C)" d-, 4 
COOLER TEMP ('C ); NA 
(RECORO COOLER TEMP ONLY IF TEMP BLANK IS NOT PRESENT) 

V," "",Co"',,;' 1~.iJ::v'4""+t~ 
W .ed-,,"vA# ""f':c,-" 't<t i-Uv-s 

/-.p.1!I-- "''''{ ft.~JGiOf 1>"" Ae,-,/t 
~{J" f-d'l::rc"'-~~'~-C .. ~leM t: 1/".... 
c~ 

13. ANALYTICAL PROGRAMS (CIRCLE ONE) COMMERC:IAL CLP HA2WRAP ~COE AFCEE OTHER (STATE: OF ORIGIN): 

LOG -IN NOTES!11: 

(1) Use this space (and addmc",.1 sheels If necessary) to document samples that are received brol<en or c;ompromlsed, C·o-C discrepandes, radiation checks, residual chlorine chec:k, results of pH 
check If required. If sampl". required pH adjustment, record volume and type of preservative added. 



~ 

~ 
~ 
IS. 

KATAHDIN ANALYTICAL SERVICES, INC. 
SAMPLE RECEIPT CONDITION REPOIU 
Tel. (207) 874-2400 
Fax (207) 775-4029 

CLIENT: L .ct V'G\" Tee L, 

PROJECT: C jJ t (.' 4.,... t e S -fcr-,,\ 

1. CUSTODY SEALS PRESENT I INTACT? 

2.CHAIN OF CUSTODY PRESE,NT IN THIS COOLER? 

3. CHAIN OF CUSTODY SIGNE,D BY CLIENT? 

4. CHAIN OF CUSTODY MATCHES SAMPLES? 

5. TEMPERATURE BLANKS PHESENT? 

6. SAMPLE. S RECEIVED AT 4'CA 2? 
ICE liCE PACKS PRESENT Q/br N? 

7. VOLATILES FREE OF HEADSPACE? 

8. TRIP BLANK PRESENT IN TI~IS COOLER 

9. PROPER SAMPLE CONTAINERS AND VOLUME? 

10. SAMPLES WITHIN HOLD TIME UPON RECEIPT? 

11. SAMPLES PROPERLY PRESERVEd!)? 

12. CORRECTIVE ACTION REPORT FILED? 

YES 

~ 

Cia' 
[~ 

~J-

~ik' 
ua--
[J 
[J 
[iJ' 
Or 
m--
[] 

NO 

o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
8'" 

EXCEPTIONS 

o 
o 
o 
o 
[J 
[] 

ijJ-

Gr" 
o 
o 
o 
NIA 

13. ANALYTICAL PROGRAMS (CIRCLE ONE) COMMERCIAL CLP HAZWRAP ~COE 
~ 

LOG ·IN NOTES(l): 

LAB (WORK ORDER) # Lv if 'c} 'f 7 <f-

PAGE: ?, OF d. 

COOLER: ::L OF._---=d-~ ______ _ 

COC# 
SDG# 
DATEITIMERECEIVED: D5/5""11. liOo 
DELIVERED BY:'-.JF@::::-=:~g:!.l.. _________ _ 
RECEIVED I:lY::;-: :-,5L!'tt.~;--__________ _ 
LlMS ENTRY BY: Rt==-tA. 
LlMS REVIEW BY I PM:'_.!lAjd..!:.~",-_________ _ 

COMMENTS RESOLUTION 

TEMP BLANK TEMP ('C)'" "3. S-
COOLER TEMP ('C )= NA 
(RECORD COOLER TEMP ONLY IF TEMP BLANK IS NOT PRESENT) 

;VA 

~ 

AFCEE OTHER (STATE OF ORIGIN): 

~~I ______________________________ • _________________________ ~ 

(1) Use this space (and additional sheels if necessary) 10 document samples that are received broken or compromised, C·()'C discrepancles, radiation checks, residual chlorine check, resulls of pH 
check W --"ired. If samples required pH adjustment, reCOld volume and type of preservative' ·d. 

f ~ 



Katahdin 
\ '- ~ I ) ) I I .l, J ... J h \ J ( J ... 

340 COUnty Road No.5 
P.O. Box 720 
Westbrook. ME 04098 
Tel: (207) 874·2400 
Fax: (207) 775-4029 

Contact 

CHAIN of CUSTODY 
PLEASE PRINT IN PEN Page .-L of ---L 

Phone # Fax # 

'Br v\-u. (1./,;},3 ) Lj 8~-q900 

Ac 

Purchase Order # Proj. Name I No. 

Bill (if different than above) Address 

Sampler (Print I Sign) 

LAB USE ONLY WORK ORDER #, 

REMARKS' __________________ _ 

SHIPPING INFO: o FED EX o UPS o CLIENT 

AIRBILLNO' __________________ _ 

TEMp·C o TEMP BLANK o INTACT o NOT INTACT 

* Sample Description 

:- ·'Jt:~Tlgnature) 

CAelinquishedd!y: (Signature) 

f"£P~ 
- , lRMSOURCE INC U' (207) 782 33 1 

>RM , CHN-OF-C$T1)y 

Date I Time Recllived By: (Signature) 

ifJih, n3j 
RAp/( 

act! .ill </.:/ ( .2851 
Date I Time Received By: (Signature) 

5/I'5h1 Ita) ~..e- I/-v>so 

State SC Zip Code 

Katahdin Quote # 

Relinquished By: (Signature) :;fdrteo i1'~~-) 
::s '1'7 'i'i t- $? 

c;;.- r :Z-:"; 

Relinquished By: (Signature) Dale I Time Received By: (Signature) 

ORIGINAL tJt)t)t) {JO 9 



!~ahdill 
\'. ,1,11< -II _! 11\.1 .' 

Client: Arnold Lamb 

Tetra Tech NUS 

1401 Ov~m Park Dr. 

Sune 102 

Taliahassee, FL 32308 

Proj.ID: CNC CHARLESTON 

Sample Description 

02TLOO201 TRIP BLANK 

Compound 

BENZENE 

TOLUENE 

1,2-DIBROMOETHANE 

ETHYLBENZENE 

NAPHTHALENE 

MTBE 

TOTAL XYLENES 

DiBROMOFLUOROMETHANE 

1,2-DICHLOROETHANE-D4 

TOLUENE-D8 

P·BROMOFLUOROBENZENE 

KATAHDIN ANALYTICAL SERVICES 
REPORT OF ANALYTICAL RESULTS 

Lab Number: 

SDG: 

Report Date: 

PO No. : 

Project: 

% Solids: 

Method: 

WP2474-14 

WP2474 

6/14l99 

N7912-P99264 

CT0#68 

Date Analyzed: 

SW8260 

5126199 

Matrix Sampled Date Rec'd Date Ext. Date Ext'dBy Ext. Method Analyst 

SL 5/13199 5J15J99 5126199 JSS 5030 JSS 

Sample Method 
Result Units DF pQL PQL 

<5 uglKgdrywt 1.0 5 5 

<5 ug/Kgdrywt 1.0 5 5 

<5 ug/Kgdrywt 1.0 5 5 

<5 ug/Kgdrywt 1.0 5 5 
<5 uglKgdrywt 1.0 5 5 

<5 uglKgdrywt 1.0 5 5 
<5 ug/Kgdrywt 1.0 5 5 

81 % 1.0 

81 % 1.0 

87 % 1.0 

81 % 1.0 

-----------------------------------------------------------------"~ 
Report Notes: 

Page 1 of 1 
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!~hdin 
\', ',. J , I I' \ t ~ ~ i( \ I " 

'lent: Arnold Lamb 

Tetra Tech NUS 

1401 Oven Pari< Dr. 

Suttel02 

Tallahassee, FL 32308 

Proj,ID: CNC CHARLESTON 

Sample Description 

18SLB01-0203 

Compound 

BENZENE 

TOLUENE 

1,2-DIBROMOETHANE 

ETHYLBENZENE 

NAPHTHALENE 

MTBE 

TOTAL XYLENES 

DIBROMOFLUOROMETHANE 

. 2-DlCHLOROETHANE-D4 

)LUENE-D8 

P-BROMOFLUOROBENZENE 

t(eport Notes: 

KATAHDIN ANALYTICAL SERVICES 
REPORT OF ANALYTICAL RESULTS 

lab Number: 

SDG: 

Report D!!te; 
PONo,: 

Project: 

% Solids: 

Method: 

WP2474-2 

WP2474 

6/14/99 

N7912-P99264 

CTO#68 

90 

SW8260 

Date Analyzed; 5120/99 

Matrix Sampled Date Rec'd Date Ext, Date Ext'dBy Ext, Method Analyst 

SL 5/14199 5115199 5/20/99 KMC 5030 KMC 

Sample Method 

Result Units DF PQL PQL 

<6 uglKg 1.1 6 5 
<6 uglKg 1.1 6 5 

<6 uglKg 1.1 6 5 

<6 uglKg 1.1 6 5 

<6 uglKg 1.1 6 5 

<6 ug/Kg 1.1 6 5 
<6 uglKg 1.1 6 5 
89 % 1.1 

93 % 1.1 

81 % 1.1 

71 % 1.1 

Page 1 of 1 
0000003 



!~n 
\!>;\I,tHH ,II!\I.:' 

Client: Paul Calligan 

Tetra Tech NUS 

1401 Oven Park Dr. 
Suite 102 

Tallahassee, FL 32308 

Proj. 10: CNC CHARLESTON 

Sample Description 

18SLB01-0203 

r.nrnnnllnl'l --"'r--"-

NAPHTHALENE 

2·METHYLNAPHTHALENE 

ACENAPHTHYLENE 

ACENAPHTHENE 

FLUORENE 

PHENANTHRENE 

ANTHRACENE 

FLUORANTHENE 
PYRENE 

BENZO[A]ANTHRACENE 

CHRYSENE 

BENZO[B]FLUORANTHENE 

BENZO[KlFLUORANTHENE 

BENZO]AIPYRENE 

INOENO[1,2,3-CO]PYR ENE 

OIBENZ[A,H]ANTHRACENE 

BENZO[G,H,IIPERYLENE 

NITROBENZENE·05 

2·FLUOROBIPHENYL 

TERPHENYL·014 

Report Notes: #,0-13 

KATAHDIN ANALYTICAL SERVICES 
REPORT OF ANALYTICAL RESULTS 

Lab Number: 

SOG: 

Report Date: 

PONo.: 

Project: 

% Solids: 

Method: 

WP2474-2 

WP2474 

7/12'99 

N7912·P99264 

CTO#68 

90 

EPA 8270 

Date Analyzed: 6128199 

Matrix Sampled Date Rec'd Date Ext. Date Ext'd By Ext. Method Analyst 

SL 5/14199 5115199 5/28199 OPO EPA 3550 SW 

Sample Method 

Result Units OF pQL PQL 

<400 uglKg 1.2 400 330 

<400 ug/Kg 1.2 400 330 

<400 ug/Kg 1.2 400 330 

<400 uglKg 1.2 400 330 

<400 uglKg 1.2 400 330 

<400 uglKg 1.2 400 330 
<400 uglKg 1.2 400 330 

<4...no ..... IV ... .0 400 330 "l:I'r~ ,.~ 

<400 uglKg 1.2 400 330 

<400 uglKg 1.2 400 330 

<400 uglKg 1.2 400 330 

<400 ug/Kg 1.2 400 330 

<400 ug/Kg 1.2 400 330 

<400 ug/Kg 1.2 400 330 

<400 uglKg 1.2 400 330 

<400 ug/Kg 1.2 400 330 

<400 ug/Kg 1.2 400 330 

97 % 1.2 

93 % 12 

#163 % 1.2 

Page 1 of 1 
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-lien!: Paul Calligan 

Telra Tech NUS 

1401 Oven Park Dr. 

Suite 102 

Tallahassee, FL 32308 

Proj. 10: CNC CHARLESTON 

Sample Description 

18SLB01-0203 

Compound 

NAPHTHALENE 

2-METHYLNAPHTHALENE 

ACENAPHTHYLENE 

ACENAPHTHENE 

FLUORENE 

PHENANTHRENE 

ANTHRACENE 

FLUORANTHENE 

PYRENE 

,ENZOIA]ANTHRACENE 

CHRYSENE 

BENZO(BjFLUORANTHENE 

BENZO(KJFLUORANTHENE 

BENZO[AjPYRENE 

INOENO(I,2,3-COjPYRENE 

OIBENZ[A,HjANTHRACENE 

BENZO[G,H,ljPERYLENE 

NITROBENZENE-OS 

2-FLUOROBIPHENYL 

TERPHENYL-014 

Report Notes: 0-13 

KATAHDIN ANALYTICAL SERVICES 
REPORT OF ANALYTICAL RESULTS 

Lab Number: 

SOG: 

Report Date: 
PO No. : 

Project: 

% Solids: 

Method: 

WP2474-2RA 

WP2474 

7/12199 

N7912-P99264 

CTO#68 

90 

EPA 8270 

Date Analyzed: 6129199 

Matrix Sampled Date Rec'd Date Ext. Date Ext'd By Ext. Method Analyst 

SL 5/14199 5115199 5126199 OPO EPA 3550 KRT 

Sample Method 

Result Units Of PQL PQL 

<400 ugIKg 1.2 400 330 

<400 ug/Kg 1.2 400 330 

<400 ug/Kg 1.2 400 330 

<400 uglKg 1.2 400 330 
<400 ugIKg 1.2 400 330 

<400 uglKg 1.2 400 330 

<400 uglKg 1.2 400 330 

<400 uglKg . " 400 3-'30 •• L 

<400 ugIKg 1.2 400 330 
<400 uglKg 1.2 400 330 
<400 uglKg 1.2 400 330 
<400 ugIKg 1.2 400 330 
<400 uglKg 1.2 400 330 
<400 uglKg 1.2 400 330 

<400 ug/Kg 1.2 400 330 

<400 ug/Kg 1.2 400 330 

<400 uglKg 1.2 400 330 

83 % 1.2 

87 % 1.2 

105 % 1.2 

Page 1 of 1 
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INORGANIC ANALYSIS DATA SHEET 

Lab Name: Katahdin Analytical Services Client Field!D: 18SLBO 1·0203 

Matrix: SOIL 

Percent Solids: 89.6 

CAS No. Analyte 

7429·90·5 ALUMINUM 

7440·36·0 ANTIMONY 

7440·38·2 ARSENIC 

7440·39·3 BARIUM 

7440·41·7 BERYLLIUM 

744043·9 CADMIUM 

7440·70·2 CALCIUM 

744047·3 CHROMIUM 

7440·48·4 COBALT 

7440·50·8 COPPER 

7439·89·6 IRON 

7439·92·1 LEAD 

7439·95·4 MAGNESIUM 

7439·96·5 MANGANESE 

7439·97·6 MERCURY 

7440·02·0 NICKEL 

7440"()9·7 POTASSIUM 

778249·2 SELENIUM 

7440·224 SILVER 

7440·23·5 SODIUM 

7440·28·0 THALLIUM 

7440·62·2 VANADIUM 

7440·66·6 ZINC 

Color Before: BROWN 

Color After: YELLOW 

Comments: 

SDG Name: WP2474 

Lab Sample!D: WP2474·002 

Concentration Units (ugIL or mglKg dry weight): 

Concentration C Q 

3410 

0.16 U 

5.8 

11.0 

0.37 B 

0.35 B 
111nn 
"'vv 

10.4 

1.5 B 

15.3 

7160 

16.1 

882 

56.8 

0.04 • 
9.2 

454 

0.56 B 

0.22 U 

98.0 

0.39 U 

69.2 

43.3 

Texture: MEDIUM 

Clarity After: CLEAR 

\ 
FORM I· IN 

M DF 

P 

P 

P 

P 

P 

P 
D . 
P 

P 

P 

P 

P 

P 

P 

CV 

P 

P 

P 

P 

P 

P 

P 

P 

mgIKg 

• 

0000036 



Client: Katlhdin Analytical 

Contact: 
Project Descriptioo: 

340 County Road 
Westbrook, Maine 04092 
Ms. Andrea Colby 
F= Naval Complex 

ce: KATAool99 

SamplcID 
LabID 
Matrix 

Date Collected 
DateR=ived 
POorily 

Collector 

Report Date: June 04. 1999 

: 18SLBOH)203 
: 9905519-02 
: Soil 
: 05114199 
: 05114199 
; Routine 
: Client 

Page 1 of 1 

Q-1Auner Result DL RL Units DF Analyst Date Time Batch )1 ------------------------------------------------
General Chemistry 

Total Rec. Petro. Hydrocarboos 
Evaporative Loss @ 105 C 

M-Metbod 

Ml 
M2 

Notes: 

308 
9.00 

The qualifiers in this report are defined as follows: 

55.0 
1.00 

Metbod-Description 

SW8469071A 
EPA 3550 

no 
1.00 

mglkg 
wt% 

ND indicates that the analyte was not detected at a concentration greater than the detection limit. 

1.0 AA T 06104199 0830 1 50617 1 
1.0 OJ 05118199 1600 149376 2 

J indicates presence of analyte at a concentration less than the reporting limit (RL) and glcater LI...an the det:ction limit lDL). 
U indicates that the analyte was not detected at a concentration greater than the detection limit. 
• indicates that a quality conttol analyte recovtl)' is outside of specified acceptance criteria 

Data reported in mass/mass units is reported as .d1y weight'. 

This data report bas b=l P!e]lared aDd reviewed 
jft accordance with Ger..e;:"'.J Engir-.ee.,ring T ~ooratorie.j 

standard opemting procedures. Please direct 

any questions to your Project Manager, Valerie Davis at (843) 769-7391. 

Reviewed By 

11111111111 nlllIRllllD mlllllllllllBllIll1 
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!I/V\~ahdlll 
\,d,III1\ 'I,nl ,\ 

Client: Amold Lamb 

Tetra Tech NUS 

1401 Oven Park Dr. 

Sune 102 

Tallahassee, FL 32308 

Proj. 10: CNC CHARLESTON 

Sample Description 

18SLB02-0405 

Compound 

BENZENE 

TOLUENE 

1,2-DIBROMOETHANE 

ETHYLBENZENE 

NAPHTHALENE 

MTBE 

TOTAL XYLENES 

DIBROMOFLUOROMETHANE 

1,2-DICHLOROETHANE-D4 

TOLUENE-D8 

P-BROMOFLUOROBENZENE 

Report Notes: 

KATAHDIN ANALYTICAL SERVICES 
REPORT OF ANALYTICAL RESULTS 

Lab Number: 

SDG: 

Report Date: 

PONo,: 

Project: 

% Solids: 

WP2474-3 

WP2474 

6114199 
N7912-P99264 

CT0#68 

80 

Method: SW8260 

Date Analyzed: 5124199 

Matrix Sampled Date Rec'd Oate Ext, Date Ext'd By Ext, Method Analyst 

SL 5114199 5/15/99 5/24/99 KMC 5030 KMC 

Sample Method 

Result Units OF PQL PQL 

<6 ug/Kg 1.2 6 5 

<6 ug/Kg 1.2 6 5 

<6 ug/Kg 1.2 6 5 

<6 uglKg 1.2 6 5 

<6 uglKg 1.2 6 5 

<6 uglKg 1.2 6 5 

<6 uglKg 1.2 6 5 

95 % 1.2 

95 % 1.2 

87 % 1.2 

77 % 1.2 

Page 1 of 1 
0000004 



!~ahdill 
\:-;\!,II(~t ~llnl'I' 

-lienl: Paul Calligan 

Tetra Tech NUS 

1401 Oven Park Dr. 

Sufte 102 

Tallahassee, FL 32308 

Proj.ID: CNC CHARLESTON 

Sample Description 

18SLB02-0405 

Compound 

NAPHTHALENE 

2-METHYLNAPHTHALENE 

ACENAPHTHYLENE 

ACENAPHTHENE 

FLUORENE 

PHENANTHRENE 

ANTHRACENE 

FLUORANTHENE 

QYRENE 

ENZO[A[ANTHRACENE 

CHRYSENE 

BENZO[BjFLUORANTHENE 

BENZO[KJFLUORANTHENE 

BENZO[AjPYRENE 

INDENO[1,2,3-CD]PYRENE 

DIBENZIA,H]ANTHRACENE 

BENZO[G,H,I]PERYLENE 

NITROBENZENE-OS 

2-FLUOROBIPHENYL 

TERPHENYL-D14 

~port Notes: 

KATAHDIN ANALYTICAL SERVICES 
REPORT OF ANALYTICAL RESULTS 

Lab Number: 

SDG: 

Report Date: 

PO No.: 

Project: 

% Solids: 

Method: 

WP2474-3 

WP2474 

7112199 

N7912-P99264 

CTO#68 

80 

EPA 8270 

Date Analyzed: 6130/99 

Matrix Sampled Date Rec'd Date Ext. Date Ext'dBy Ext- Method Analyst 

SL 5114199 5115J99 5126/99 DPD EPA 3550 KRT 

Sample Method 

Result Units OF PQi. FQL 

<460 ugIKg 1.4 460 330 

<460 uglKg 1.4 460 330 

<460 uglKg 1.4 460 330 

<460 uglKg 1.4 460 330 

<460 uglKg 1.4 460 330 

<460 ugIKg 1.4 460 330 

<460 uglKg 1.4 460 330 

<460 uglKg 1.4 460 330 
<460 uglKg 1.4 460 330 .... 
<460 uglKg 1.4 460 330 

<460 uglKg 1.4 460 330 

<460 uglKg 1.4 460 330 

<460 uglKg 1.4 460 330 

<460 ugIKg 1.4 460 330 

<460 uglKg 1.4 460 330 

<460 uglKg 1.4 460 330 

<460 uglKg 1.4 460 330 

72 % 1.4 

71 % 1.4 

82 % 1.4 

Page 1 of 1 
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Client Katahdin Analytical 

Contact: 

Project Description: 

340 County Road 
Westbrook, Maine 04092 
Ms. Andrea Colby 

Fonner Naval Complex 

ce: KATAool99 

SamplelD 
LablD 

Matrix 
Date CoUected 
Dale Recti ved 
Priority 
Collector 

Parameter QualIfier Rosult 

Geueral Chemistry 
Total Roc. Petro. Hydrocarl>ons 
Evaponuive Loss @ lOS C 

M~Method 

MI 
M2 

Notes: 

160 
19.0 

The qualifim in this rePon are defined as follows: 

Report Date: JUDe 04, 1999 

: ISSLB02-0405 
: 9905519-01 

: Soil 
: 05/14199 
: 05114199 
: Routine 
: Client 

DL 

61.5 
\.00 

Method.Description 

SW846907IA 
EPA 3550 

RL 

123 
\.00 

Page I of I 

Units DF Analyst Date Time Bald! M 
------' 

mg/kg 
wt% 

\.0 AAT 06/04199 0830 150617 I 
\.0 OJ 05118199 1600 149376 2 

ND indicates that the analytr. was Dot detected at a concentration ~ than the detection limit. 
J indicates presence of analyte at a concentration less than the reporting limit (RL) and greater than the deteclion limj[ CDL). 
U indicates that the analyte was not detected at a concentration greater than the detection limit. 
• indicates that a quality control analyte recovery is outside of specified acceptance criteria. 

Data reported in mass/mass units is reported. as • dry weight'. 

This daxa report has been prepared and r<Viewed 
in acc-O!'da.llce with Gene...ral E!!gineeri.ng La..hora..tories 
standard operating procedures. Please direct 

any questions to your Project Manager, Valerie Davis at (!43) 769-7391. 

ReviewcdBy 

lilil mlllllllllllllllll!IIIIR III Illml 11111 III 
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Katahdin 
ANALYTICAL SE~VICES 
'- ~ ,- -' 

CLIENT: paul Calligan 
Tetra Tech NUS 

1401 Oven Park Dr., SUite 102 
Tallahassee, FL 32308 

Lab Number : WP-2474-2 
Report Date: 07/13/99 
ro~. m9U-~9U4 

Project em #68 

WIC#: CNC OlARLESTCN REPCRT OF ANlILYTICAL RESULTS Page 2 of 13 

SAMPLE DESCRIPTICN MATRIX SJlMPLED BY SJlMPLEll DATE RECEIVED 

18SLBOI-0203 Solid CLIENT 05/14/99 05/15/99 

PARI\METER RESULT UNTIS DF "PQL MIITIDD ANlIL"iZED BY 

Solids-Total Residue (TS) 90. wt% 1.0 0.10 CLP/CIP sew 05/18/99 JF 1 

• PQL (Practical Quantitation Level) represents laboratory reporting limits and may not reflect sample
specific reporting limits. Sample-specific limits are indicated by results anIXltated with' <' values. 

(1) SalliJle Preparation on 05/17/99 by JF 

07/13/99 

LJO/baeajc(dw)/msm 

CC:MS.LEELECK 
TE'IRA TEO! NUS 

FOSTER PLAZA 7 
661 .ANDERSEN DR . 

. 'H!I C"U!1!\' RO.l,j ;\", '" 

1'.0, 11m .. ''::0. \X\,.,thr""k. :-'IE O<iO')8 
T<'I: (207) ~74·2~OO Fa,,: (.2U7) 77;·4029 

1,111':1 f\-J.{,lhd i nl.\h.C\.m 

.!l(l\'bll Rn .• '! ;-.,: .. , i.I'.,rNll,l\uh. SH (HSlI! 
1;,.1: (603) 4Jl''';'77 hu;: \6(3) "1.,6-33% 

0000039 



INORGANIC ANALYSIS DATA SHEET 

Lab Name: Katahdin Analytical Services Client Field ID: 18SLB02-0405 

Matrix: SOIL 

Percent Solids: 80.2 

CAS No. Analyte 

7429-90-5 ALUMINUM 

7440-36-0 ANTIMONY 

7440-38-2 ARSENIC 

7440-39-3 BARIUM 

7440-41-7 BERYLLIUM 

7440-43-9 CADMIUM 

7440·70-2 ,., .I. I' "'I'I' TO. 6 
\,...fiL,\,,,_JUJVl 

7440-47-3 CHROMIUM 

7440-48-4 COBALT 

7440-50-8 COPPER 

7439-89-6 IRON 

7439-92-1 LEAD 

7439-95-4 MAGNESIUM 

7439-96-5 MANGANESE 

7439-97-6 MERCURY 

7440-02-0 NICKEL 

7440-09-7 POTASSIUM 

7782-49-2 SELENIUM 

7440-22-4 SILVER 

7440-23-5 SODIUM 

7440-28-0 THALLIUM 

7440-62-2 VANADIUM 

7440-66-6 ZINC 

Color Before: BROWN 

Color After: YELLOW 

Comments: 

SDGName: WP2474 

Lab Sample ID: WP2474-003 

Concentration Units (ugIL or mglKg dry weight): 

Concentration C Q 

1630 

0.14 U 

1.5 

5.0 

0.32 B 

0.16 B 

3380 

4.8 

0.57 B 

0.84 B 

2540 

2.5 

432 

18.2 

0.02 B • 
\.04 U 

266 

0.21 B 

0.20 U 

128 

0.35 U 

5.5 

6.0 

Texture: MEDIUM 

Clarity After: CLEAR 

\ 
FORM I-IN 

M DF 

P 

P 

P 

P 

P 

P 

P 

P 

P 

P 

P 

P 

P 
D , 
CV 

P 

P 

P 

P 

P 

P 

P 

P 

mgIKg 

/ 

0000037 



Katahdin 
ANALYTICAL SEltVICES 
, ... ,-- -~ 

Q,IENT: Paul calligan 
Tetra Tech NUS 
1401 Oven Park Dr., Suite 102 
Tallahassee, FL 32308 

WIC#:CNCCllARLESI1:N 

SAMPLE DESCRIPTI<N 

18SLB02 - 04 05 

PARAMETER 

Solids-Total Residue (TS) 

Lab Nurrber : 
Report Date: 
PO No. 
Project 

REPCRT OF ANALYTICAL RESUL'IS 

Sl'MPlED BY 

Solid 

RESULT UNITS OF *PQL ME.TlDD 

WP-2474-3 
07/13/99 
N7912-P99264 
era #68 

Page 3 of 13 

SAMPLED DATE RECEIVED 

05/14/99 05/15/99 

ANALi'ZED BY roms 

80. wt% 1.0 0.10 Q,P/CIP SOW 05/18/99 JF 1 

* PQL (Practical Quantitation Level) represents laroratoxy reporting limits and nay not reflect sarrple
specific reporting limits. Sarrple-specific limits are iroicated by results annotated with '<' values. 

(1) Sample Preparation on 05/17/99 by JF 

07/13/99 

LJO/baeajc(dw)/msm 

CC:MS.LEELECK 
TE'IRA TEOl NOS 

FDSTIlR PUIZA 7 
661 ANDERSEN DR . 

. ,-\11 {:tl\lllf,- 1~";1<.ll\:,\, ., 
I'.~). \\');. 7~O, \\\·~dH\>lIk. :.ott ()"u')~ 
Td: t!U7) h"4-240(l F:n:: (207) 77;-4029 

210 \'\'l">t Rn.10 !\'Q. ;. I'urt~nlllu{h. NH \l.i~\lI 
Tc:1: (603) 431-;777 hx: ((.It'!.) 436-33S6 

0000040 



!~11din 
\ , ,I, I, \ \ 'l I~ \ t 

Client: Arnold Lamb 

Tetra Tech NUS 

1401 Oven Park Dr. 

Sune 102 

Tallahassee, FL 32308 

Proj. 10: CNC CHARLESTON 

Sample Description 

18SLB05-0406 

Compound 

BENZENE 

TOLUENE 

1,2-DIBROMOETHANE 

ETHYLBENZENE 

NAPHTHALENE 

MTBE 

TOTAL XYLENES 

DIBROMOFLUOROMETHANE 
1,2-DICHLOROETHANE-D4 

TOLUENE-D8 

P-BROMOFLUOROBENZENE 

Report Notes: 

KATAHDIN ANALYTICAL SERVICES 
REPORT OF ANALYTICAL RESULTS 

Lab Number: 

SDG: 

Report Date: 

PO No. : 

Project: 

% Solids: 

Method: 

WP2474-1 

WP2474 

6i14199 

N7912-P99284 

CTO#68 

70 

SW8260 

Date Analyzed: 5120199 

Matrix Sampled Date Rec'd Date Ext. Date Ext'd By Ext. Method Analyst 

SL 5/14199 5/15199 5120199 KMe 5030 KMC 

Sample Method 

Result Units DF PQL PQL 

<10 ugIKg 2.1 10 5 

<10 uglKg 2.1 10 5 

<10 uglKg 2.1 10 5 

<10 uglKg 2.1 10 5 

<10 uglKg 2.1 10 5 

<10 uglKg 2.1 10 5 
<10 uglKg 2.1 10 5 

90 % 2.1 
98 % 2.1 

81 % 2.1 

78 % 2.1 

Page 1 of 1 
0000002 



~ill 
\:>;\I,II<AI "JR"I'I, 

Client: Paul Calligan 
Tetra Tech NUS 

140; Oven Park Dr. 

Suite 102 
Tallahassee, FL 32308 

Proj.ID: CNC CHARLESTON 

Sample Description 

18SLB05-0406 

Compound 

NAPHTHALENE 

2-METHYLNAPHTHALENE 

ACENAPHTHYLENE 

ACENAPHTHENE 

FLUORENE 

PHENANTHRENE 

ANTHRACENE 

FLUORANTHENE 

PYRENE 

'ONZO[A)ANTHRACENE 

"HRYSENE 
BENZO[B]FLUORANTHENE 

BENZO[~FLUORANTHENE 

BENZO[A]PYRENE 

INDENO[I,2,3-CD]PYRENE 

DIBENZ[A,H)ANTHRACENE 

BENZOIG.H,I]PERYLENE 

NITROBENZENE-OS 

2-FLUOROBIPHENYL 

TERPHENYL-DI4 

eport Notes: 

KATAHDIN ANALYTICAL SERVICES 
REPORT OF ANALYTICAL RESULTS 

Lab NUmber: 

SDG: 

Report Date: 

PONo.: 

Project: 
% Solids: 

Method: 

WP2474-1 

WP2474 

7/12199 

N7912·P99264 

CTO#68 

70 

EPA 8270 

Date Analyzed: 6/28J99 

Matrix Sampled Date Rec'd Date Ext. Date Ext'd By Ext Method Analyst 

SL 5/14199 5115199 5126199 DPD EPA 3550 SW 

Sample Method 

Resuit Units OF PQL PQL 

<530 uglKg 1.6 530 330 

<530 uglKg 1.6 530 330 

<530 ugIKg 1.6 530 330 

640 ugIKg 1.6 530 330 

<530 uglKg 1.6 530 330 

<530 ugIKg 1.6 530 330 

<530 uglKg 1.6 530 330 
<530 •• _IV_ 1.6 5.-30 330 U~l'tt 

<530 uglKg 1.6 530 330 
" <530 uglKg 1.6 530 330 

<530 uglKg 1.6 530 330 

<530 uglKg 1.6 530 330 
<530 uglKg 1.6 530 330 
<530 ug/Kg 1.6 530 330 

<530 uglKg 1.6 530 330 

<530 uglKg 1.6 530 330 

<530 uglKg 1.6 530 330 

56 % 1.6 

67 % 1.6 

64 % 1.6 

Page 1 Of 1 
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Client: Katahdin Analytical 

Conlllet; 
Project Description; 

340 County Road 
WestbrooJc, Maine 04092 
Ms. Andrea Colby 
Fonner Naval Complex 

ce; KATAool99 

SamplelD 
Lab ID 
Matrix 
Date Collected 
Date Received 
Priority 
Collector 

Report Date; June 04. 1999 

; 18SLBOS-0406 
; 9905519-03 
: Soil 
; 05114199 
; 05114199 
: Routine 
; Client 

Page 1 of! 

QualifIer Result DL RL Units DF Analyst Date Time Batch M 
----------~--~-----------------------------~ 
Parameter 

General Chemistry 
Total Rec. Petro. Hydroca!bons 
Evaporative Loss @ lOS C 

M=Method 

MI 

M2 

Notes: 

370 
24.0 

The qualifiers in tbi. report are defined as follows: 

66.0 
1.00 

Method-Description 

SW846 9071A 
EPA 3550 

132 
1.00 

mg/kg 
wt% 

ND indicates that the analyte was not deteCted 3l a concentration greater than the detection limit. 

1.0 AA T 06104199 0830 150617 1 
1.0 GJ 05118199 1600 149376 2 

J indicate:> presence of analjte at a cQnccuiIaiion less.than the reponing limit (RL) and greater than the detection limit CDL). 
U indicates that the analyte was nOt detected at a concentration greater than the detection limit. 
• indicates that a quality control anaIyte recovery is outside of specified acceptance criteria. 

Data reponed in mass/mass units is reported as 'dry weight' . 

This data raport has been prepared and reviewed 
in accordance with General Engineering Laboratories 
stancIard operating prooednres. Please direct 
any questions to yoor Project Manager, Valerie DaviS at (843) 769-7391. 

~'_" fA~,:4 
I 111/11 1I1I IIIB 118111111111111 IIlnllnll ~ 
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INORGANIC ANALYSIS DATA SHEET 

Lab Name: Katahdin Analytical Services Client Field ID: 18SLB05-0406 

Matrix: SOIL 

Percent Solids: 70.2 

CAS No. Analyte 

7429-90-5 ALUMINUM 

7440-36-0 ANTIMONY 

7440-38-2 ARSENIC 

7440-39-3 BARIUM 

7440-41-7 BERYLLIUM 

7440-43-9 CADMIUM 

7440-70-2 CALCiUM 

7440-47-3 CHROMIUM 

7440-48-4 COBALT 

7440-50-8 COPPER 

7439-89-6 IRON 

7439-92-1 LEAD 

7439-1}5-4 MAGNESIUM 

7439-96-5 iv1ANGANESE 
7439-97-6 MERCURY 

7440-02-0 NICKEL 

7440-09-7 POTASSIUM 

7782-49-2 SELENIUM 

7440-22-4 SILVER 

7440-23-5 SODIUM 

7440-28-0 THALLIUM 

7440-62-2 VANADIUM 

7440-66-6 ZINC 

Color Before: BROWN 

Color After: YELLOW 

Comments: 

SDG Name: WP2474 

Lab Sample ID: WP2474-00i 

Concentration Units (ugfL or mg/Kg dry weight): 

Concen tra tion C Q 

4000 

0.18 U 

5.0 

11.9 

0.43 B 

0.38 B 
'llli:vnn 
..IVuvu 

12.1 

I.S B 

6.0 

6570 

6.4 

1750 

72.8 

0.05 • 
5.4 

547 

0.38 B 

0.25 U 

377 

0.45 U 

13.0 

21.8 

Texture: MEDIUM 

Clarity After: CLEAR 

FORM I-IN 

M DF 

P 

P 

P 

P 
P 

P 

P 

P 

P 

P 

P I 

P I 

P 

P 

CV 

P 

P 

P 

P 

P 

P 

P 

P 

mgIKg 
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Katahdin 
ANALYTICAL SERVICES 

CLIENT: Paul Calligan 
Tetra Tech NUS 

1401 OVen Park Dr., Suite 102 
Tallahassee, FL 32308 

Lab Number : WP-2474-1 
Report Date: 07/13/99 
PC No. N7912-P99264 
Project CTO #68 

mal: mc OlARLESTCN REPCRT OF ANALYTICIIL RESULTS page 1 of 13 

SIlMPLE DESCRIPTICN 

, 0 err t:)I"'II::: 1'\ A nr 
...... u.uuv.J-v"J:vO 

Solids-Tbtal Residue (TS) 

MA'IRIX 

Solid 

RESULT UNITS DF 

70. wt %- 1.0 

SIlMPLED BY SIlMPLED DATE RECEIVED 

CLIENT 05/14/99 05/15/99 

*POL MEIHJD ANALi'ZED BY =s 

0.10 CLP/ClP sew 05/18/99 JF 1 

* PQL (Practical Q..Iantitation Level) represents laboratory reporting limits and ll\3.y not reflect sarrple
specific reporting limits. Sample-specific limits are indicated by results annotated with '<' values. 

(1) Sample Preparation on 05/17/99 by JF 

07/13/99 

LJO/baeajc(dw)/msm 

OC:MS.LEELECK 
'IE'IRA TErn NUS 

FOSTER PlAZA 7 

661 ANDERSEN DR . 

.>-10 (:"UllII- !{",i'! ,\:". 'i 
1'.0, lI"x -:-20, \\",·,dl(u"k. ,\IE U~U,)8 
Tel: (!()7) N'7.f<~"iO(l ra~: (10:") "7"7'i_402'J 

hllp:/lkarahdinbh.'tl"l 

210 \'\'C'St Ro.ad f\:o. S. l'orNllllllth, N'H 03801 
Tel; (603) 431·5777 Fax: (603) 436-33';6 
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!~a~dill 
\'_ d \ 1< \\ q 111.\ , 

Client: Arnold Lamb 

Tetra Tech NUS 

1401 Oven Pari< Dr. 
Sutte 102 

Tallahassee, FL 32308 

Proj. 10: CNC CHARLESTON 

Sample Description 

19SLB09-0405D 

Compound 

BENZENE 

TOLUENE 

1,2-DIBROMOETHANE 

ETHYLBENZENE 

NAPHTHALENE 

MTBE 

TOTAL XYLENES 

DIBROMOFLUOROMETHANE 

1,2-DICHlOROETHANE-D4 

lLUENE-D8 

~-BROMOFLUOROBENZENE 

,port Notes: 0-1 

KATAHDIN ANALYTICAL SERVICES 
REPORT OF ANALYTICAL RESULTS 

Lab Number: 

SDG: 
Report Date: 

PONo.: 

Project: 

% Solids: 

Method: 

WP2474-4 

WP2474 

6/14199 

N7912-P99264 

CTO#68 

74 

SW8260 

Date Analyzed: 5124199 

Matrix Sampled Date Rec'd Date Ext. Date Ext'd By Ext. Method Analyst 

SL 5114199 5/15199 5124199 KRT 5030 KRT 

Sample Method 

Result Units OF Pelt. PQl 

<900 uglKgdrywt 180 900 5 

<900 uglKgdrywt 180 900 5 

<900 ug/Kgdrywt 180 900 5 
<900 ug/Kgdrywt 180 900 5 
<900 Ug/Kgdrywt 180 900 5 
<900 ug/Kgdrywt 180 900 5 
<900 uglKgdrywt 180 900 5 

98 % 180 
94 % 180 

98 % 180 

94 % 180 

Pagel of 1 
0000005 



!~~11dill 
,', d \ .!' \ 1 ,! .<\ I 

Client: Arnold Lamb 

Tetra Tech NUS 

t 401 Oven Park Dr. 

Suft.102 

Tallahassee, FL 32308 

Proj. to: CNC CHARLESTON 

Sample Description 

19SLB09-0405 

Compound 

BEN2ENE 

TOLUENE 

1,2-DIBROMOETHANE 

ETHYLBENZENE 

NAPHTHALENE 

MTBE 

TOTAL XYLENES 

DIBROMOFLUOROMETHANE 

1,2-DICHLOROETHANE-D4 

TOLUENE-OS 

P-BROMOFLUOROBENZENE 

Report Notes: $,0-13 

KATAHDIN ANALYTICAL SERVICES 
REPORT OF ANALYTICAL RESULTS 

Lab Number: 

SDG: 

Report Date: 

PO No. : 

Project: 

%Sotids: 

Method: 

WP2474-6 

WP2474 

6114199 

N7912-P99264 

CT01/68 

73 

SWS260 

Date Analyzed: 5126/99 

Matrix Sampled Date Rec'd Date Ext. Date Ext'd By Ext. Method Analyst 

SL 5114199 5/15199 5125199 JSS 5030 JSS 

Sample Method 

Result Uni"LS DF PQL PQL 

<6 uglKg 1.2 6 5 

<6 ug/Kg 1.2 6 5 

<6 uglKg 1.2 6 5 

<6 uglKg 1.2 6 5 

<6 uglKg 1.2 6 5 

<6 uglKg 1.2 6 5 

<6 uglKg 1.2 6 5 

$24 % i.2 
$32 % 1.2 

$S % 1.2 

$4 % 1.2 

Page 1 of 1 
0000007 



!~~dill 
\ '. \ I , I I ( ,I ,I It I. I' " 

C":lient: ArnQld Lamb 

Tetra Tech NUS 

1401 Oven Park Dr. 
Su~e 102 

Tallahassee, FL 32308 

Proj, 10; CNC CHARLESTON 

Sample Description 

19SLB09-0405 

Compound 

BENZENE 

TOLUENE 

1,2-DIBROMOETHANE 

ETHYLBENZENE 

NAPHTHALENE 

MTBE 

TOTAL XYLENES 

DIBROMOFLUOROMETHANE 

1,2-DICHLOROETHANE-D4 

JLUENE-D8 

P-BROMOFLUOROBENZENE 

,{eport Notes; $,01-3 

KATAHDIN ANALYTICAL SERVICES 
REPORT OF ANALYTICAL RESULTS 

Lab Number: 

SDG; 

Report Date: 

PONo,: 

Project: 

% Solids: 

Method: 

WP2474-6RE 

WP2474 

6114199 

N7912-P99284 

CTO#68 

73 

SW82B0 

Date Analyzed; 5I26J99 

Matrix Sampled Date Rec'd Date Ext, Date Ext'd By Ext, Method Anatyst 

SL 5/14199 5115199 5126199 KMC 5030 KMC 

Sample Method 

Result Units OF pQL PQL 

<6 ug/Kg 1.2 6 5 
<6 ug/Kg 1.2 6 5 

<6 ug/Kg 1.2 6 5 
<6 ug/Kg 1.2 6 5 
<6 ug/Kg 1.2 6 5 

<6 uglKg 1.2 6 5 

<6 ug/Kg 1.2 6 5 

$62 % . ~ .. ~ 
86 % 1.2 

$40 % 1.2 

$52 % 1.2 

Page 1 of 1 
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!VV\K~!al1dil1 
\' •• ) 1]( 1 " II I 

Client: Arnold lamb 

Tetra Tech NUS 

1401 Oven Park: Dr. 
Sutte 102 

Tallahassee, FL 3230S 

Proj, 10: CNC CHARLESTON 

Sample Description 

19SLB03-0506 

Compoiiiid 

BENZENE 

TOLUENE 

1,2-DIBROMOETHANE 

ETHYLBENZENE 

NAPHTHALENE 

MTBE 

TOTAL XYLENES 

DlBROMOFLUOROMETHANE 

1,2-DICHLOROETHANE-D4 

TOLUENE-OS 

P-BROMOFLUOROBENZENE 

Report Notes: 

KATAHDIN ANALYTICAL SERVICES 
REPORT OF ANALYTICAL RESULTS 

Lab Number: 

SDG: 

Report Date: 
PO No, : 

Project: 
% Solids: 

Method: 

WP2474-5 

WP2474 

6/14199 

N7912-P99264 

CTO#6S 

69 

SWS260 

Date Analyzed: 5126199 

Matrix Sampled Date Rec'd Date Ext, Date Ext'd By Ext, Method Analyst 

SL 5/14199 5115199 5126/99 KMC 5030 KMC 

Sample Method 

Resuft Units OF PQL PQL 

<6 uglKg 1.3 6 5 

<6 ug/Kg 1.3 6 5 

<6 uglKg 1,3 6 5 

<6 ug/Kg 1.3 6 5 

<6 uglKg 1.3 6 5 

<6 ugIKg 1.3 6 5 
<6 uglKg 1.3 6 5 

i22 % 1,3 

119 % 1.3 
122 % 1.3 

104 % 1.3 

Page 1 of 1 
0000006 



i, I j' f a_1~'1l 
\. , ,I , I I, \ I\!" I " 

<:Uent: Arnold Lamb 

Tetra Tech NUS 

1401 Oven Pari< Dr. 
Su~e 102 

Tallahassee, FL 32308 

Proj. 10: CNC CHARLESTON 

Sample Description 

19SLB06-0506 

Compound 

BENZENE 

TOLUENE 

1,2-DIBROMOETHANE 

ETHYLBENZENE 

NAPHTHALENE 

MTBE 

TOTAL XYLENES 

DIBROMOFLUOROMETHANE 

1.2-DICHLOROETHANE-D4 

LUENE-D8 

, -BROMOFLUOROBENZENE 

_port Notes: 

KATAHDIN ANALYTICAL SERVICES 
REPORT OF ANALYTICAL RESULTS 

Lab Number: 

SOG: 

Report Date: 
PONo.: 

Project: 

% Solids: 

Method: 

WP2474-7 

WP2474 

6114199 

N7912-P99264 

CTO#68 

83 

SW8280 

Date Analyzed: 5126199 

Matrix Sampled Date Rec'd Date Ext. Date Ext'd By Ext. Method Analyst 

SL 5114199 5115199 5/26199 JSS 5030 JSS 

Sample Method 

Result Units -. ur PQL PQl 

<6 uglKg 1.2 6 5 
<6 uglKg 1.2 6 5 
<6 uglKg 1.2 6 5 
<6 Ug/Kg 1.2 6 5 
<6 uglKg 1.2 6 5 

<6 uglKg 1.2 6 5 
<6 uglKg 1.2 6 5 

102 % . " ,.~ 

105 % 1.2 

97 % 1.2 

91 % 1.2 

Page 1 of 1 
0000009 



!~ahdin 
\',d,ll< I! '1It\1 ._ 

Client: Arnold Lamb 
Tetra Tech NUS 

1401 Oven Park Dr 

Suite 102 

Tallahassee, Fl 32308 

Proj. 10: CNC CHARLESTON 

Sample Description 

19SLB08-0405 

Compound 

BENZENE 

TOLUENE 

1.2.!JIBROMOETHANE 

ETHYLBENZENE 

NAPHTHALENE 

MTBE 

TOTAL XYLENES 

D!8ROMOFLUOROMETHANE 
1.2-DICHLOROETHANE-D4 

TOLUENE-DB 

P-BROMOFLUOROBENZENE 

Report Notes: E. # 

KATAHDIN ANALYTICAL SERVICES 
REPORT OF ANALYTICAL RESULTS 

Lab Number: 

SOG: 

Repon Date: 
PO No. : 

Project: 

% Solids: 

Method: 

WP2474-8 

WP2474 

6/14199 

N7912-P99264 

CTO#68 

78 

SW8260 

Date Analyzed: 5/26/99 

Matrix Sampled Date Rec'd Date Ext. Date Ext·d By Ext. Method Analyst 

SL 5/14199 5/15199 5/26/99 KMC 5030 KMC 

Sample Method 

Resuit Untts OF PQL PQL 

<6 ug/Kg 1.2 6 5 

<6 ug/Kg 1.2 6 5 

<6 ug/Kg 1.2 6 5 

56 ug/Kg 1.2 6 5 

E6BO ug/Kg 1.2 6 5 

<6 ug/Kg 1.2 6 5 

92 ug/Kg 1.2 6 5 

i i2 % 1.2 

109 % 1.2 

107 % 1.2 

#156 % 1.2 

Page 1 of 1 
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!~ahdill 
\', ,I , • I, ~ 1 \ t I{ I. I ,,, 

Client: Arnold lamb 

Tetra Tech NUS 

1401 Oven Park Dr. 

Suite 102 

Tallahassee, FL 32308 

Proj, 10: CNC CHARLESTON 

Sample Description 

19SLB08-0405 

Compound 

BENZENE 

TOLUENE 

1,2-0IBROMOETHANE 

ETHYLBENZENE 

NAPHTHALENE 

MTBE 

TOTAL XYLENES 

DISROMOFLUOROiviETHANE 
1,2-DICHLOROETHANE-D4 

lLUENE-08 

. -BROMOFLUOROBENZENE 

,port Notes: J, 0-2 

KATAHDIN ANALYTICAL SERVICES 
REPORT OF ANALYTICAL RESULTS 

Lab Number: 

SDG: 

Report Date: 

PONo,: 

Project: 

% Solids: 

Method: 

WP2474-8DL 

WP2474 

6/14199 

N7912,P99264 

CTO#68 

78 

SW8260 

Date Analyzed: 5/26/99 

Matrix Sampled Date Rec'd Date Ext, Date Ext'dBy Ext, Method Analyst 

SL 5114199 5/15199 5126199 HMP 5035 HMP 

Sample Method 

Result Units OF PQL PQL 

<600 uglKgdrywt 120 600 5 

<600 ug/Kgdrywt 120 600 5 

<600 ug/Kgdrywt 120 600 5 

<600 ug/Kgdrywt 120 600 5 

J450 uglKgdrywt 120 600 5 

<600 ug/Kgdrywt 120 600 5 

J340 uglKgdrywt 120 600 5 
~ % 120 ~u 

94 % 120 

97 % 120 

96 % 120 

Page 1 01 1 
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!~a!1!c!il1 
\', d, 1< \! q III!. " 

Client: Arnold lamb 

Tetra Tech NUS 

1401 Oven Park Dr. 

Sune 102 

Tallahassee, FL 32308 

Proj, to: CNC CHARLESTON 

Sample Description 

19SLBl6-0203 

Compound 

BENZENE 

TOLUENE 

1,2-0IBROMOETHANE 

ETHYLBENZENE 

NAPHTHALENE 

MTBE 

TOTAL XYLENES 

O!BROMOFLUOROMETHANE 
1,2-DICHLOROETHANE-D4 

TOLUENE·D8 

P-BROMOFLUOROBENZENE 

Report Notes: 

KATAHDIN ANALYTICAL SERVICES 
REPORT OF ANALYTICAL RESULTS 

Lab Number: 

SDG: 

Report Date: 

PO No, : 

Project: 

% Solids: 

Method: 

WP2474-12DL 

WP2474 

6ii4i99 
N7912-P99264 

CTO#68 

81 

SW8260 

Date Anatyzed: sml99 

Matrix Sampled Date Rec'd Date Ext. Date Ext'd By Ext. Method Analyst 

SL 5114199 5115/99 5127199 HMP 5035 HMP 

Sample Method 

Result Units OF pQL PQL 

<5 ug/Kgdrywt 1.0 5 5 
<5 ugiKgdrywt 1.0 5 5 
<5 ug/Kgdrywt 1.0 5 5 
<5 ugiKgdrywt 1.0 5 5 
<5 ugiKgdrywt 1.0 5 5 
<5 ugiKgdrywt 1.0 5 5 
<5 ugiKgdrywt 1.0 5 5 
93 % LO 
88 % 1.0 

92 % 1.0 
98 % 1.0 

Page 1 of 1 

0000017 



!~~hdill 
\.\1,11< II ,lil'1 , 

"lienl: Arnold Lamb 

Tetra Tech NUS 

1401 OVen Park Dr. 

Sune 102 

Tallahassee, FL 32308 

Proj. 10: CNC CHARLESTON 

Sample Description 

19SLB16-0203 

Compound 

BENZENE 

TOLUENE 

1,2-DIBROMOETHANE 

ETHYLBENZENE 

NAPHTHALENE 

MTBE 

TOTAL XYLENES 

DIBROMOFLUOROMETHANE 

'.2-DICHLOROETHANE-D4 

lLUENE-D8 

P-BROMOFLUOROBENZENE 

.eport Notes: J, 0-13 

KATAHDIN ANALYTICAL SERVICES 
REPORT OF ANALYTICAL RESULTS 

Lab Number: 

SDG: 

Report Date: 

PONo.: 

Project: 
% Solids: 

Method: 

WP2474-12 

WP2474 

6/14199 

N7912-P99264 

CTO#68 

81 

SW8260 

Date Analyzed: 5126199 

Matrix Sampled Dale Rec'd Date Ext. Date Ext'd By Ext. Method Analyst 

SL 5114199 5/15199 5126199 KMC 5030 KMC 

Sample Method 

ResuH Units OF PQL. PQL 

<7 uglKg 1.5 7 5 

<7 ug/Kg 1.5 7 5 

<7 uglKg 1.5 7 5 
<7 uglKg 1.5 7 5 

J5 uglKg 1.5 7 5 

<7 ugiKg 1.5 7 5 
<7 ugIKg 1.5 7 5 

119 'Ii> i.5 
116 % 1.5 

110 % 1.5 

77 % 1.5 

Page 1 of 1 
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!~ill 
\!>.~l,ll\~l ,111\1'1" 

Client: Paul Calligan 

Tetra Tech NUS 

1401 Oven Park Dr 

Su~e 102 

Tallahassee, Fl32308 

Proj. ID: CNC CHARLESTON 

Sample Description 

1 9S LB09-0405D 

Compound 

NAPHTHALENE 

2-METHYLNAPHTHALENE 

ACENAPHTHYLENE 

ACENAPHTHENE 

FLUORENE 

PHENANTHRENE 

ANTHRACENE 

FLUORANTHENE 

PYRENE 

BENZ01AjANTHRACENE 

CHRYSENE 

BENZ01BlFLUORANTHENE 

BENZO[K)FLUORANTHENE 

BENZ01A)PYRENE 

INDENOll,2,3-CD)PYRENE 

DIBENZ1A,HjANTHRACENE 

BENZ01G,H,I)PERYLENE 

NITROBENZENE-OS 

2-FLUOROBIPHENYL 

TERPHENYL-014 

Report Notes: J 

KATAHDIN ANALYTICAL SERVICES 
REPORT OF ANALYTICAL RESULTS 

Lab Number: 

SDG: 

ReponOate: 
PONo.: 

Project: 
% Solids: 

Method: 

WP2474-4 

WP2474 

7/12/99 

N7912-P99264 

CTO#68 

74 

EPA 8270 

Date Analyzed: 6130/99 

Matrix Sampled Date Rec·d Date Ext. Date Ext·d By Ext. Method Analyst 

SL 5114199 5115!99 5/26/99 DPO EPA 3550 KRT 

Sample Method 

Resuii. Units DF PQl PQl 

J380 ug/Kg 1.5 500 330 

1500 ug/Kg 1.5 500 330 

<500 ug/Kg 1.5 500 330 

790 uglKg 1.5 500 330 

820 ug/Kg 1.5 500 330 

750 ugIKg 1.5 500 330 

J280 ug/Kg 1.5 500 330 

560 ugiKg 1.5 500 330 

570 ug/Kg 1.5 500 330 

<500 ug/Kg 1.5 500 330 

J260 uglKg 1.5 500 330 

J300 ug/Kg 1.5 500 330 

<500 ug/Kg 1.5 500 330 

<500 ug/Kg 1.5 500 330 

<500 ug/Kg 1.5 500 330 

<500 ug/Kg 1.5 500 330 

<500 ug/Kg 1.5 500 330 

77 % 1.5 

84 % 1.5 

85 % 1.5 

Page 1 of 1 
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Client: Paul Calligan 

Tetra Tech NUS 

1401 Oven Park Dr. 

Su"e 102 

Tallahassee, FL 32308 

Proj.ID: CNC CHARLESTON 

Sample Description 

19SLB03-0506 

Compound 

NAPHTHALENE 

2-METHYLNAPHTHALENE 

ACENAPHTHYLENE 

ACENAPHTHENE 

FLUORENE 

PHENANTHRENE 

ANTHRACENE 
~I IIt""\DA tr.ITUet.ll: 
rI.VVIV"'I'II' , ... , .... 

PYRENE 

'ENZOIA]ANTHRACENE 

~HRYSENE 

BENZOIB]FLUORANTHENE 

BENZO[K]FLUORANTHENE 

BENZO[A]PYRENE 

INOENO[I,2,3-CO]PYR ENE 

OIBENZ[A,H]ANTHRACENE 

BENZO[G,H,I]PERYLENE 

NITROBENZENE-D5 

2-FLUOROBIPHENYL 

TERPHENYL-OI4 

eport Notes: 

KATAHDIN ANALYTICAL SERVICES 
REPORT OF ANALYTICAL RESULTS 

Lab Number: 

SDG: 

Report Date: 

PONo.: 

Project: 

% Solids: 

Method: 

WP2474-5 

WP2474 

7/12199 

N7912-P99264 

CTO#68 

69 

EPA 8270 

Date Analyzed: 6130/99 

Matrix Sampled Date Rec'd Date Ext. Date Ext'd By Ext. Method Analyst 

SL 5114/99 5115199 5/26/99 OPO EPA 3550 KRT 

Sample Method 

Result Units DF PQL PQL 

<530 ug/Kg 1.6 530 330 
<530 ug/Kg 1.6 530 330 

<530 uglKg 1.6 530 330 
<530 uglKg 1.6 530 330 

<530 uglKg 1.6 530 330 
<530 ugIKg 1.6 530 330 

<530 uglKg 1.6 530 330 
<5-30 ygll<-9 1.6 530 330 
<530 uglKg 1.6 530 330 
<530 uglKg 1.6 530 330 

<530 uglKg 1.6 530 330 
<530 uglKg 1.6 530 330 
<530 uglKg 1.6 530 330 

<530 uglKg 1.6 530 330 
<530 uglKg 1.6 530 330 
<530 ug/Kg 1.6 530 330 

<530 uglKg 1.6 530 330 
96 % 1.6 

97 % 1.6 

114 % 1.6 

Page 1 of 1 
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! 11 
\!>i\r'II~~1 -Llnl'I' 

Client: Paul Calligan 

Tetra Tech NUS 

1401 Oven Park Dr. 

Su~e 102 

Tallahassee, FL 32308 

Proj. 10: CNC CHARLESTON 

Sample Description 

19SLB09-0405 

Compound 

NAPHTHALENE 

2~ETHYLNAPHTHALENE 

ACENAPHTHYLENE 

ACENAPHTHENE 

FLUORENE 

PHENANTHRENE 

ANTHRACENE 

FLUORANTHENE 

PYRENE 

BENZO[A]ANTHRACENE 

CHRYSENE 

BENZO[B]FLUORANTHENE 

BENZO[KlFLUORANTHENE 

BENZO[AjPYRENE 

INOENO[I.2.3·CO]PYRENE 

DIBENZ[A.H]ANTHRACENE 

BENZO[G.H.I]PERYLENE 

NITROBENZENE·05 

2·FLUOROBIPHENYL 

TERPHENYL·014 

Report Notes: J 

KATAHDIN ANALYTICAL SERVICES 
REPORT OF ANALYTICAL RESULTS 

Lab Number: 

SOG: 

Report Oale: 

PO No. : 

Project: 

% Solids: 

Method: 

WP2474-6 

WP2474 

7112199 
N7912·P99264 

CTO#68 

73 

EPA 8270 
Date Analyzed: 6130199 

Matrix Sampled Date Rec'd Date Ext. Date Ext"d By Ext. Method Analyst 

SL 5114199 5115!99 5/25!99 OPO EPA35S0 KRT 

Sample Method 

Result II_U_ OF PQi. PQL UIII'~ 

J390 uglKg 1.5 500 330 

660 ug/Kg 1.5 500 330 

<500 ug/Kg 1.5 500 330 

2500 uglKg 1.5 500 330 

720 ug/Kg 1.5 500 330 

J370 uglKg 1.5 500 330 
<500 ug/Kg 1.5 500 330 
~500 uglKg i.5 500 330 

;, 

<500 ug/Kg 1.5 500 330 ',.. 
<500 uglKg 1.5 500 330 
<500 ug/Kg 1.5 500 330 

<500 ug/Kg 1.5 500 330 

<500 ug/Kg 1.5 500 330 
<500 uglKg 1.5 500 330 
<500 ug/Kg 1.5 500 330 
<500 uglKg 1.5 500 330 

<500 ug/Kg 1.5 500 330 

73 % 1.5 

76 % 1.5 

85 % 1.5 

Page 1 of 1 
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!I/V\~~~~in 
\~\J,JH~I »1\\\.1' 

":Iient: Paul Calligan 

Tetra Tech NUS 

1401 Oven Park Dr. 

Suite 102 

Tallahassee, FL 32308 

Proj.IO: CNC CHARLESTON 

Sample Description 

19SLB06-0506 

Compound 

NAPHTHALENE 

2-METHYLNAPHTHALENE 

ACENAPHTHYLENE 

ACENAPHTHENE 

FLUORENE 

PHENANTHRENE 

ANTHRACENE 

FLUORANTHENE 

PYRENE 

oNZO[AlANTHRACENE 

CHRYSENE 

BENZO[BjFLUORANTHENE 

BENZO[K]FLUORANTHENE 

BENZO[AjPYRENE 

INDENO[l,2,3-CDjPYRENE 

DIBENZ[A,HlANTHRACENE 

BENZO[G,H,ljPERYLENE 

NITROBENZENE-D5 

2-FLUOROBIPHENYL 

TERPHENYL-D14 

.eport Notes: $ 

KATAHDIN ANALYTICAL SERVICES 
REPORT OF ANALYTICAL RESULTS 

Lab Number: 

SOG: 

Report Date: 

PO No, : 

Project: 

% Solids: 

Method: 

WP2474-7 

WP2474 

7/12199 
N7912-P99264 

CTO#68 

83 

EPA 8270 

Date Analyzed: 6J3O/99 

Matrix Sampled Date Rec'dOate Ext. Date Ext'd By Ext. Method Analyst 

SL 5/14199 5115199 5/26/99 DPD EPA 3550 KRT 

Sample Method 

Result ijnits OF n~. PQL r_ 
<430 ug/Kg 1.3 430 330 

<430 ug/Kg 1.3 430 330 

<430 ug/Kg 1.3 430 330 

<430 ug/Kg 1.3 430 330 

<430 ug/Kg 1.3 430 330 

<430 uglKg 1.3 430 330 

<430 uglKg 1.3 430 330 

<430 ugiKg .. '.0 43C 330 

<430 ug/Kg 1.3 430 330 

<430 ug/Kg 1.3 430 330 

<430 ug/Kg 1.3 430 330 

<430 ug/Kg 1.3 430 330 

<430 ug/Kg 1.3 430 330 

<430 ug/Kg 1.3 430 330 

<430 ug/Kg 1.3 430 330 

<430 ug/Kg 1.3 430 330 

<430 ug/Kg 1.3 430 330 

102 % 1.3 

103 % 1.3 

$138 % 1.3 

Page 1 of 1 
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! Katahdin 
\S,r,rl<~l ,IItI.I,,\ 

Client: Paul Calligan 
Tetra Tech NUS 

1401 Oven Park Dr. 

Suite 102 

Tallahassee, FL 32308 

Proj. to: CNC CHARLESTON 

Sample Description 

19SLBOB-0405 

Compound 

NAPHTHALENE 

2-METHYLNAPHTHALENE 

ACENAPHTHYLENE 

ACENAPHTHENE 

FLUORENE 

PHENANTHRENE 

ANTHRACENE 

FLUORANTHENE 

PYRENE 

BENZO[A)ANTHRACENE 

CHRYSENE 

BENZO[B)FLUORANTHENE 

BENZO[K)FLUORANTHENE 

BENZO[A)PYRENE 

INDENO[I,2,3-CD)PYRENE 

DIBENZ[A,H)ANTHRACENE 

BENZO[G,H,I)PERYLENE 

NITROBENZENE-DS 

2-FLUOROBIPHENYL 

TERPHENYL-DI4 

Report Notes: J, 0-1 

KATAHDIN ANALYTICAL SERVICES 
REPORT OF ANALYTICAL RESULTS 

Lab Number: 

SOG: 

Report Date: 

PONo.: 

Project: 

% Solids: 

Method: 

WP2474-8 

WP2474 

7/12199 

N7912-P99284 

CTO#68 

78 

EPA 8270 

Date Analyzed: 6130/99 

Matrix Sampled Date Rec'd Date Ext. Date Ext'd By Ext. Method Analyst 

SL 5/14/99 5/15i99 5/26/99 OPO EPA 3550 KRT 

Sample Method 

Result Units OF PQL PQL 

J3300 uglKg 14 4600 330 

6800 uglKg 14 4600 330 

<4600 uglKg 14 4600 330 

4600 uglKg 14 4600 330 

7800 uglKg 14 4600 330 
16000 uglKg 14 4600 330 
<4600 uglKg 14 4600 330 

J3100 uglKg 14 4600 330 

<4600 ugiKg 14 4600 330 

<4600 ug/Kg 14 4600 330 

<4600 uglKg 14 4600 330 

<4600 ug/Kg 14 4600 330 

<4600 ug/Kg 14 4600 330 
<4600 ug/Kg 14 4600 330 

<4600 ug/Kg 14 4600 330 

<4600 ug/Kg 14 4600 330 

<4600 ug/Kg 14 4600 330 
82 % 14 

79 % 14 

76 % 14 

Page 1 of 1 
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!~ill 
\:';!\.J'lll~1 qln/ I' 

"'ient: Paul Calligan 
Tetra Tech NUS 

1401 Oven Park Dr. 

Sune 102 
Tallahassee, Fl32308 

Proj. 10: CNC CHARLESTON 

Sample Description 

19SLBI6-0203 

Compound 

NAPHTHALENE 

2-METHYLNAPHTHALENE 

ACENAPHTHYLENE 

ACENAPHTHENE 

FLUORENE 

PHENANTHRENE 

ANTHRACENE 
FLUORANTHENE 

~YRENE 

ENZO[A]ANTHRACENE 

CHRYSENE 

BENZO[B)FLUORANTHENE 

BENZO[KjFLUORANTHENE 

BENZO[A)PYRENE 

INOENO[I.2.3-CO)PYRENE 

OIBENZ[A.H)ANTHRACENE 

BENZO[G.H.I)PERYLENE 

NITROBENZENE-OS 

2-FLUOROBIPHENYL 

TERPHENYL-OI4 

KATAHDIN ANALYTICAL SERVICES 
REPORT OF ANALYTICAL RESUL T5 

Lab Number: 

SDG: 

Report Date: 

PONo.: 

Project: 

% Solids: 

Method: 

WP2474-12 

WP2474 

7/12199 
N7912-P99264 

CTO#68 

81 

EPA 8270 

Date Analyzed: 6130199 

Matrix Sampled Date Rec'd Date Ext. Date Ext'dBy Ext. Method Analyst 

SL 5114199 5115199 5126199 OPO EPA35S0 KRT 

Sample Method 

Result Un~s OF PQL ~, 

r~~ 

<460 uglKg 1.4 460 330 

<460 uglKg 1.4 460 330 

<460 uglKg 1.4 460 330 

<460 ug/Kg 1.4 460 330 
<460 uglKg 1.4 460 330 

<460 uglKg 1.4 460 330 
<460 uglKg 1.4 460 330 
<460 uglKg 1.4 460 33C 
<460 ugIKg 1.4 460 330 
<460 ugIKg 1.4 460 330 
<460 ug/Kg 1.4 460 330 

<460 ug/Kg 1.4 460 330 

<460 uglKg 1.4 460 330 

<460 ug/Kg 1.4 460 330 

<460 uglKg 1.4 460 330 

<460 ug/Kg 1.4 460 330 

J240 uglKg 1.4 460 330 

52 % 1.4 

55 % 1.4 

50 % 1.4 

Report Notes: J ,Last 2 1.5. areas are out of criteria due to the matrix 

Page 1 of 1 
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Katahdin 
ANALYTICAL SERVICES 
, ~ .. . 

CLIENT: Paul Calligan 
Tetra Tech NUS 
1401 Oven Park Dr., Suite 102 
Tallahassee, FL 32308 

WIC#:CNCGIARLESIrn 

SAMPLE DESffiIPTICN 

19SLB09-0405D 

PARAMETER 

Solids-Total Residue (TS) 

Lab Number : WP-2474-4 
Report Date: 07/13/99 
ro No. N7912-P99264 
Project CTO #68 

REPaIT OF ANALYTICAL RESULTS Page 4 of 13 

S/lMPLED BY SJ'MPLED DATE RECEIVED 

Solid CLIENT 05/14/99 05/15/99 

RESULT UNITS OF 'PQL MElHJD ANAL= BY NOIllS 

74. l.0 0.10 CLP/CIP SOW 05/18/99 JF 1 

, PQL (Practical Quantitation Level) represents laboratory reporting limits and may not reflect sample
specific reporting limits. Sample-specific limits are indicated by results annotated with '<' values. 

(1) Sample Preparation on 05/17/99 by JF 

07/13/99 

LJO/baeajc(dw)/msm 

CC:MS.LEELECK 
TE'IRA TErn NUS 
FOSTER PLIIZA 7 

661 ANDERSEN DR . 

. "llll.tHln!' R"."l :-,:". 'i 
I'.ll. II,,~' -2o, \'\\-,[hr,mk. :-'1[: U .. O')I\ 
1<-1: (..!In 1'--i-..!-lOU F.l~: (207) "775·4112<) 

hlll':/li.:ar .thdill1.Jh.(nlll 

211l \\"bl Rn;n1:,\n_ 5. l\lrl.~nmuth. N'H 0.1801 
Td; (603) 431·5777 fax; (603) tjj6-3J% 
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Katahdin 
ANALYTICAL SERVICES 

CLIENT: Paul Calligan 
Tetra Tech NUS 
1401 Oven Park Dr., Suite 102 
Tallahassee, FL 32308 

Lab Nunber : 
Report Date: 
PO No. 
Project 

WP-2474-5 
07/13/99 
N7912-P99264 
em #68 

WIC#:CNCO!ARLESTCN REPCRT OF ANALYTICAL RESULTS Page 5 of 13 

SIlMPLE DFSCRIPITCN MATRIX SAMPLED BY SAMPLED DATE RECEIVED 

19SLB03-0506 Solid CLlEr-iT 05/14/99 05/15/99 

PARAMETER RESULT UNTI'S DF <PQL M1ITIDD ANALY2ED BY =s 
Solids-Total Residue (TS) 69. wt% 1.0 0.10 CLP/CIP sew 05/18/99 JF 1 

< PQL (Practical Quantitation Level) represents laboratory reporting limits and may not reflect sarnple
specific reporting limits. Sample-specific limits are indicated by results annotated with '<' values. 

(1) Sa~le Preparation on 05/17/99 by JF 

07/13/99 

LJO/baeajc(dw)/msm 

CC:MS.LEELECK 
TEIRA TEO! NUS 
FOSI'ER PLAZA 7 

661 ANDERSEN DR. 

5'ltll :"un,y R ... 1.! ;-..: .. , .:;, 
P.l), \Ill" -2(), \X'c"hruuk, ,\It O<iU'J8 
T,..J: CO"') X:4·2.:iOO fa,,: (207) 775·4019 

l,l1l,:IILa",hdi,ll.lhnHll 

210\,\b.t R'M.! :-':0. 'l.I~lrtsmuUlh. NH 03801 
Tel: (6U}) 43\-;777 bx: (60}) 436-.B'>6 
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Katahdin 
ANALYTICAL SERVICES . . 

CLIENT: Paul Calligan 
Tetra Tech NUS 
1401 Oven Park Dr., Suite 102 
Tallahassee, FL 32308 

Lab Nurrber : WP-2474-6 
Report Date: 07/13/99 
PC No. N7912-P99264 
Proj ect em #68 

WIC#: CNC CHARLESIrn REPCRT OF ANALYTICAL RESULTS Page 6 of 13 

SJlMPLE DESCRIPITCN SAMPLED BY SAMPLED = RECEIVED 

19SLB09-0405 Solid CLIENT 05/14/99 05/15/99 

RESULT WITS DF *PQL ME'IKlD ANAL¥ZED BY NOlES 

Solids-Total Residue (TS) 73. wt % 1.0 0.10 CLP/CIP sew 05/18/99 JF 1 

* EQL (Practical Q.lantitation Level) represents laboratory reporting limits and may not reflect sanple
specific reporting limits. Sanple-specific limits are indicated by results annotated with '<' values. 

(1) Sanple Preparation on 05/17/99 by JF 

07/13/99 

LJO/baeajc(dw)/msm 

CC:MS.LEELECK 
TE'lRA TEG! NUS 
PeSTER PLAZA 7 

661 ANDERSEN DR. 

.i-Illl :.,UIII,I ]{,',I,j ;-';u. ; 

1'.( 1. [I", - .!(), \X",·q[,ruuk .. \11' (l.ju')H 

ld: (.~()-) x- -j·!.-l(IIJ ht~: (.!U7j 775-402') 
I,. tp:/lkat:,hJinl.lh.n.rn 

210 \'\~( Road 1'0. 'i, [\,mm,JU!h. NH 0}801 
Td: (603) 431·5777 rax: ([,OJ) 436-3.156 
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Katahdin 
ANALYTICAL SERVICES 

CLIENT: Paul Calligan 
Tetra Tech NUS 
1401 Oven Park Dr., Suite 102 
Tallahassee, FL 32308 

Lab Nurrber : 
Report Date: 
PC No. 
Project 

WP-2474-7 
07/13/99 
N7912-P99264 
CTC #68 

WIC#: mc CHl\RLESTCN REPCRT OF ANALYTICAL RESULTS Page 7 of 13 

SAMPLE DESCRlPTICN SllMPLED BY SAMPLED DATE RECEIVED 

19SLB06-0506 Solid 05/14/99 05/15/99 

RESULT WITS DF -PQL MSI'IOD ANAL'iZED BY 

Solids-Total Residue (1$) 83. wt% 1.0 0.10 CLP/ClP saw 05/18/99 JF 1 

- PQL (practical QUantitation Level) represents laboratory reporting limits and may not reflect sample
specific reporting limits. Sample-specific limits are indicated by results annotated with '<' values. 

(1) Sample Preparation on 05/17/99 by JF 

07/13/99 

LJO/baeajc(dw)/msm 

CC:MS.LEELECK 
TE'IRA TECH NUS 

FDSTER PLIIZA 7 
661 ANDERSEN DR. 

.'·io ("nllml" ltn_I.j ;-,:". 'i 
l'.ll. 11,,:-. -"!Il. \\'nlhruuk, :>.IF Il-Il)')~ 

T<..]; C.IF) !\"..j-~.H)() Fax: (207) ;,)-402') 
h 111';1 fk;ll;l~d i 1\ \.lh.c"l11 

.!ltl \\bl Ro.IC! ;\:,~ 'i. l'un~nl"uth. NI-I O.~RUI 
Tel: (603) 431_;777 hx: (60J.l 4.'6-."3% 
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Katahdin 
ANALYTICAL SERVICES 
., , 

CLIENT: paul Calligan 
Tetra Tech NUS 

1401 Oven Park Dr., SUite 102 
Tallahassee, FL 32308 

WIC#: CNC CHARLESTCN 

SAMPLE DESCRIPTICN 

19SLE08-0405 

PARAMETER 

Solids-Total Residue (TS) 

Lab Nurrber : WP-2474-8 
Report Date: 07/13/99 
ro No. N7912-P99264 
Project CTC #68 

REPCRT OF ANALYTICAL RESUL'IS Page 8 of 13 

MATRIX SAMPLED BY SAMPLED DATE RECEIVED 

Solid CLIENT 05/14/99 05/15/99 

RESULT UNITS DF *PQL ME:I'HOD ANALVZED BY NaI'ES 

78. wt % 1.0 0.10 CLP/CIP sew 05/18/99 JF 1 

* PQL (Practical Quantitation Level) represents laboratory reporting limits and may not reflect sample
specific reporting limits. Sample-specific limits are indicated by results annctated with '<' values. 

(1) Sarrple Preparation on 05/17/99 uj' JF 

07/13/99 

LJO/baeajc(dw)/msm 

CC:MS.LEELECK 
TE'IRA TECH NUS 

FOSTER PlAZA 7 

661 ANDERSEN DR. 

"Ill t :"11111\' I{,'_ld \,,,, " 
I'.~ l. nux' - .!IJ, \\'nlhruul., ~IE O';U'J8 
Td: (~{r:) H-:"-i-2.:j(lO fa,,; (207) 775-4019 

htlp:l/kat;\hJinl.lh.wll1 

210 \\'t'll Ru,ul ;.:". 5, I'()mm"urh. :"':H fUSOI 
Td: (()OJ) 431·')777 fax: ((,031 -t56°.U56 

0000045 



Katahdin 
ANALYTICAL SERVICES 

CLIENT: paul Calligan 
Tetra Tech NUS 
1401 Oven Park Dr .. Suite 102 
Tallahassee. F.L 32308 

Lab Nurrber : 
Report Date: 
PC No. 
Project 

WP-2474-12 
07/13/99 
N7912-P99264 
em #68 

WIC#:CNCOlARLESTCN REPal.T OF ANALYTICAL RESULTS Page 11 of 13 

SAMPLE DESCRIPTICN MAlRIX SAMPLED BY SlMPLED DATE RECEIVED 

19SLB16-0203 Solid CLIENT 05/14/99 05/15/99 

RESULT UNITS DF *PQL ME:IllOD ANAL= BY NCrI'ES 

Solids-Total Residue (TS) 81. wt% 1.0 0.10 CLP/ClP sew 05/18/99 JF 1 

• PQL (Practical QJantitation Level) represents laboratory reporting limits and Iffiy rot reflect sanple
specifiC reporting limits. Sanple-specific limits are indicated by results anmtated with "<' values. 

(1) Sarrple Preparation on 05/17/99 by JF 

tV., I., ':) Jaa 
UIIJ.~/~-' 

LJO/baeajc(dw)/msm 

CC:MS.LEELECK 
TE'IRA 'IECH NUS 
FOSl'ER PlAZA 7 

661 ANDERSEN DR . 

. 'Hll{:"'lIll'- H".I.! ;"':".'o 
]',ll. p.",,' - !U. \'\\',dn""k, )0.11: 04U')8 
"Id: (!U-') i'l~..j·1.f()O Fa": (207) 77;-4029 

II (II': 1/ k.iI.lhd ini.Jh.rt>lY1 

. . 

21\) \'\'..";( Roa,1 :-.:,., ';,I'onMI1I,ulh.:-":H (1.~SOl 
Tel; (603) 'UI-Si77 fa,,; «(,03) 4.\6·3356 

0000049 



CLIENT: Paul Calligan 
Tetra Tech NUS 
1401 Oven Park Dr., Suite 102 
Tallahassee, FL 32308 

Lab Number : WP-2490-18 
Report Date: 07/09/99 
PO No. N7912-P99264 
Project em #68 

WIC#:CNCCJil\RLESITN REPCRT OF ANALYTICAL RESULTS Page 14 of 14 

SlIMPLE DESCRIPTICN MATRIX SAMPLED BY SlIMPLED DATE RECEIVED 

19SLB16-0203 Solid CLIENT 05/17/99 05/18/99 

PARl\METER RESULT UNITS DF <PQL ME'IHCD ANAL¥ZED BY N:JTES 

Tbtal Oombustible Organics 4.3 l.0 0.1 ASTM D2974-8 06/08/99 JF 1 

* PQL (Practical Qumtitation Level) represents laboratory reporting limits and nay not reflect sarrple
:'specific reporting limits. Sarrple-specific limits are indicated by results annotated with' <' values. 

I ~ (1) Sample Pre~-ration on 06/07/99 rry JF 

07/09/99 

IJO/baeajc (dw) /msm 
PF07TOSI 
CC:MS.LEELEa< 

TETRA TErn NUS 
FDSI'ER PALZA 7 

661 ANDERSEN DR. 

J.j{) <:(llllll'l" Rn,ld N"n. '; 
1'.0. Bu~' 7~O. \'i'.;stbruok. ,\IE 04098 
-li:l: (107) 874-1400 F,\x: (207) 775-4u29 

210 \\''-~t Road Nil, S. Portsmouth. NH 0.3801 
Tel; (60.3) HI·Si77 Fa:'l: (603) 436-3356 

0000049 



/It Katahdin 
''' ... I\I(("\{ ~{r~/(I' 

, .. 'nt: Paul Calligan 

Tetra Tech NUS 

1401 Oven Park Dr. 

Suite 102 

Tallahassee, FL 32308 

Proj. 10: CNC CHARLESTON 

Sample Description 

01 TLDOl 03 (tv.p) 

Compound 

BENZENE 

TOLUENE 

l,2-DIBROMOETHANE 

ETHYLBENZENE 

NAPHTHALENE 

MTBE 
... ,... ... AI VVI c .... n=oc: 
IVII"'\'-" • ...... ,~ ....... 

DIBROMOFLUOROMETHANE 
• c <lICHLOROETHANE-D4 

JENE-DB 

P:BROMOFLUOROBENZENE 

l\I!port Notes: 

KATAHDIN ANALYTICAL SERVICES 
REPORT OF ANALYTICAL RESULTS 

Lab Number: 

SDG: 

Report Cat;:;:: 
PONo.: 

Project: 

'.4 Solids: 

Method: 

WP2490-19 

WP2490 

6/15199 
N7912-P99264 

CTO#6B 

NIA 

SWB260 

Date Analyzed: 5126199 

Matrix Sampled Date Rec'd Date Ext. Date Ext'd By Ext. Method Analyst 

AQ 5/3J99 5118199 5/26/99 JSS 5030 JSS 

Sample Method 

Result Units OF PQL PQl 

<5 ug/L 1.0 5 5 
<5 ugiL 1.0 5 5 
<5 ugiL 1.0 5 5 
<5 ug/L 1.0 5 5 

<5 ugIL 1.0 5 5 
<5 ugIL 1.0 5 5 
<5 ugIL 1.0 5 5 

B3 % 1.0 

BO % 1.0 

B6 % 1.0 

B1 % 1.0 

Page 1 of 1 

0000019 



Dient: 

Contact: 

cc: KATAOOl99 

Katahdin Analytical 
340 County Road 
Westbrook, Maine 04092 
Ms. Andrea Colby 
Former Na~'al Complex 

Report Dale: 1une 1l.1999 Page 1 of! 

--------------------------------------------- ---- -_. 
SampleID 
LabID 
Matrix 
Datc Collected 

Date Received 
Priority 
Collector 

Parameter QuaJiller Result 

General Chemistry 
Evaporative Loss @ lOS C 
Total Organic Carbon 

20.0 
13900 

; 19SLB 16-0203 
; 9905606-03 
: Soil 
: 05117199 
: 05118199 
; Routine 
: Dient 

DL 

l.00 
254 

RL 

1.00 
590 

Units DF Analyst Date Time Batch M 

l.0 G1 
l.0 LS 

05/19/99 1540 149550 I 
OS/28199 1220 150121 2 

.------------------------------------------ ---
M ~ Method Method-Description 
--=------------=.:.=--=--~=-----------._.-
MI 
M2 

Notes: 
The qualitiers in this report are defined as follows: 

EPA 3550 
SW846 9060 Modified 

NO indicates that the analyte was not detected at a concentration greater than the detection limiL 
J indicates presenc:c:: of ana1yte at a concentration less than the .reporting limit (RL) and greater than the detection limit (DL). 
U indicates that the analyte was not detected at a concentration greater than the detection limit. 
* indicates that a quality control analyte recovery is outside of specified acceptance criteria. 

Data reported in mass/mass units is reponed as 'dry weight' . 

This data report has been prepared and reviewed 

in accordance with General Engineering Laboratories 
standard opeming procedures. PIease direct 

any questions to your Project Manager, Valerie Davis at (843) 769-739l. 

I , ,j 
.... / 



!vV\~~!1~ll1 
\', ,I, I, II '1" I- , 

'lent: Arnold Lamb 

Tetra Tech NUS 

794 South Military Tral 

Deerfield Beach, FL 33442 

Proj. 10: CNC CHARLESTON 

KATAHDIN ANALYTICAL SERVICES 
REPORT OF ANALYTICAL RESULTS 

Lab Number: 

SDG: 

Report Date: 

PONo.: 

Project: 

% Solids: 

Method: 

Date Analyzed: 

WP2300-1 

WP2300 

6/9l99 

N7912·P99264 

CTO#68 

SW8260 

5114199 

Sample Description Matrix Sampled Date Rec'd Date Ext. Date Ext'dBy Ext. Method Analyst 

19TLOO101 SL 513199 515199 5114199 KRT 5030 KRT 

Sample Method 

Compound Result Units OF PQL PQL 

BENZENE <5 ugIL 1.0 5 5 

TOLUENE <5 ugiL 1.0 5 5 

1,2-DIBROMOETHANE <5 ugIL 1.0 5 5 

ETHYLBENZENE <5 ugiL 1.0 5 5 

NAPHTHALENE <5 ugiL 1.0 5 5 

MTBE <5 uglL 1.0 5 5 

TOTAL XYLENES <5 uglL 1.0 5 5 

DIBROMOFLUOROMETHANE 104 % 1.0 

'l·DICHLOROETHANE·D4 109 % 1.0 

JLUENE·D8 97 % 1.0 

P·BROMOFLUOROBENZENE 98 % 1.0 

. ~eport Notes: 

Page 1 of 1 
0000002 



!~1hdill 
\', ,I, II, It ,I '(I.I .' 

Client: Arnold Lamb 

Tetra Tech NUS 

794 South MiI~ary Trail 

Deerfield Beach, FL 33442 

Proj, ID: CNC CHARLESTON 

KATAHDIN ANALYTICAL SERVICES 
REPORT OF ANALYTICAL RESULTS 

Lab Number: 

SDG: 

Report Date: 

PONo,: 

Project: 

% Solids: 

Method: 

Date Analyzed: 

WP2300-2 

WP2300 

6/9/99 

N7912-P99264 

CTO#68 

82 

SW8260 

5/13/99 

Sample Description Matrix Sampled Date Rec'd Date Ext, Date Ext'd By Ext. Method Analyst 

19SLB 11-0405 SL 514/99 5/5199 5113199 KMC 5035 KMC 

Sample Method 

Compound Result Units OF PQL PQL 

BENZENE <6 ug/Kg 1.3 6 5 

TOLUENE <6 ug/Kg 1.3 6 5 
1,2-DIBROMOETHANE <6 ug/Kg 1.3 6 5 
ETHYLBENZENE <6 ug/Kg 1.3 6 5 
NAPHTHALENE E810 ug/Kg 1.3 6 5 

MTBE <6 ug/Kg 1.3 6 5 
TOTALXYLENES J6 uQlKg 1.3 6 5 
DIBROMOFLUOROMETHANE 110 % 1.3 

1,2-DICHLOROETHANE-D4 100 % 1.3 

TOLUENE-D8 92 % 1.3 

P-BROMOFLUOROBENZENE 102 % 1.3 

Report Notes: J, E 

Page 1 of 1 
0000003 



!~a~~il1 
\ '" ,'" I I • J II \ I •• , 

r.lient: Arnold Lamb 

Tetra Tech NUS 

794 South Military T raii 

Deerfield Beach, FL 33442 

Proj. 10: CNC CHARLESTON 

KATAHDIN ANALYTICAL SERVICES 
REPORT OF ANALYTICAL RESULTS 

Lab Number: 

SDG: 

Report Date: 
PONo.: 

Project: 

% Solids: 

Method: 

Date Analyzed: 

WP2300-2RA 

WP2300 

6/9/99 

N7912-P99264 

CTO#68 

82 

SW8260 

5/15199 

Sample Description Matrix Sampled Date Rec'd Date Ext. Date Ext'd By Ext Method Analyst 

19SLB11-0405 SL 5/4199 5/5/99 5/15199 JSS 5030 JSS 

Sample Method 

Compound ResuH Units OF peu. PQL 

BENZENE <550 ugiL 110 550 5 

TOLUENE <550 uglL 110 550 5 

1,2-DIBROMOETHANE <550 ugiL 110 550 5 

ETHYLBENZENE <550 ugiL 110 550 5 

NAPHTHALENE J200 ugiL 110 550 5 

MTBE <550 ugiL 110 550 5 
TOTAL XYLENES <550 ugiL 110 550 5 
DIBROMOFLUOROMETHANE 99 % ; iO 
, .2-DICHLOROETHANE-D4 95 % 110 

'LUENE-DS 98 % 110 

r-BROMOFLUOROBENZENE 91 % 110 

,port Notes: 

Page 1 of 1 
0000004 



!~a~~ill 
"~d, l< l(" ~\I \ 

Client: Arnold Lamb 

Tetra Tech NUS 

794 South Miiitary T raii 

Deerfield Beach, FL 33442 

Proj. 10: CNC CHARLESTON 

KATAHDIN ANALYTICAL SERVICES 
REPORT OF ANALYTICAL RESULTS 

Lab Numl>er: 

SOG: 

Report Date: 

PONo.: 

Project: 
% Solids: 

Method: 

Date Analyzed: 

WP2300-5 

WP2300 

6/9/99 

N7912-P99264 

CTO#6B 

60 

SW8260 

5114199 

Sample Description Matrix Sampled Date Rec'd Date Ext. Date Ext'd By Ext. Method Analyst 

19SLB1Q.{)4()5 SL 514199 515/99 5114199 KRT 5030 KRT 

Sample Method 

Compound ResuH Units OF PQL PQL 

BENZENE <850 ugiL 170 850 5 

TOLUENE <850 ugiL 170 850 5 

1.2-DlBROMOETHANE <850 ugiL 170 850 5 

ETHYLBENZENE <850 ugiL 170 850 5 

NAPHTHALENE 1600 ugiL 170 850 5 

MTBE <850 ugiL 170 850 5 

TOTAL XYLENES <850 ugiL 170 850 5 

DIBROMOFLUOROMETHANE 100 % 170 

1.2-DICHLOROETHANE-D4 107 % 170 

TOLUENE·DB 99 % 170 

P-BROMOFLUOROBENZENE 107 % 170 

Report Notes: 

Page 1 of 1 
0000009 



N Karahdin 
':0..,,\\111\1 l<fl.\f(l) 

Paul Calligan 
Tetra Tech NUS 

1401 Oven Pari< Dr. 

sune 102 

Tallahassee, FL 32308 

Proj.ID: CNC CHARLESTON 

Sample Description 

19SLB11-ll405 

C"""ound 

NAPHTHALENE 

2~ETHYLNAPHTHALENE 

ACENAPHTHYLENE 

ACENAPHTHENE 

FLUORENE 

PHENANTHRENE 

ANTHRACENE 

FLlJORANTHENE 

,NE 

... ",.zO[A]ANTHRACENE 

CHRYSENE 

BEN20[BJFLUORANTHENE 

BEN20[KlFLUORANTHENE 

BEN20[AJPYRENE 

INDENO[1,2,3-CDJPYRENE 

DIBENZ[A,HlANTHRACENE 

BEN20[G,H,QPERYLENE 

NITROBENZENE-OS 

2-FLUOROBIPHENYL 

TERPHENYL-D14 

'"'-
Report Notes: J,O-13 

KATAHDIN ANALYTICAL SERVICES 
REPORT OF ANALYTICAL RESULTS 

Lab Number: 

SDG: 

Report Date: 
PONo.: 

Project: 

% Solids: 

Method: 

WP2300-2 

WP2300 

6i30r~ 

N7912·P99264 

CTO#68 

82 

EPA 8270 

Date Analyzed: 6/24199 

Matrix Sampled Date Rec'd Date Ext. Date Ext'd By Ext. Method Analyst 

SL 514199 515/99 5/18199 GST SW3550 SW 

Sample Method 

ResuH UnHs OF PQL PQL 

J380 ug/Kg 1.2 400 330 

930 uglKg 1.2 400 330 

<400 ugIKg 1.2 400 330 

J270 ugIKg 1.2 400 330 
J220 ugIKg 1.2 400 330 

660 uglKg 1.2 400 330 

~4...no ug!~.g 1.2 400 330 

<400 ugIKg 1.2 400 330 

560 ug/Kg 1.2 400 330 
<400 ug/Kg 1.2 400 330 

<400 uglKg 1.2 400 330 

<400 ugIKg 1.2 400 330 

<400 uglKg 1.2 400 330 

<400 uglKg 1.2 400 330 

<400 uglKg 1.2 400 330 

<400 ugIKg 1.2 400 330 
<400 ug/Kg 1.2 400 330 

80 % 1.2 

84 % 1.2 

93 % 1.2 

Page 1 of 1 
0000010 



!'-Iv K1tahdin 
,~ ... !' 11< \( )o.fFlrfl I) 

Client: Paul Calligan 
Tetra Tech NUS 

t 401 Oven Park Dr. 

Su~e 102 

Tallahassee, FL 32308 

Proj. 10: CNC CHARLESTON 

Sample Description 

19SLB11..Q405 

Compound 

NAPHTHALENE 

2~ETHYLNAPHTHALENE 

ACENAPHTHYLENE 

ACENAPHTHENE 

FLUORENE 

PHENANTHRENE 
A"'''UOA'''~U~ 
1"\I'IIIn"'\,., ....... ' ..... 

FLUORANTHENE 

PYRENE 

BEN20[AIANTHRACENE 

CHRYSENE 

BEN20[B]FLUORANTHENE 

BEN20[K]FLUORANTHENE 

BEN20[A]PYRENE 

INDENO[1,2,3-CD]PYR ENE 

DIBEN2[A,H]ANTHRACENE 

BEN20[G,H,I]PERYLENE 

NITROBENZENE·D5 

2-FLUOROBIPHENYL 

TERPHENYL-D14 

Report Notes: J,O-13 

KATAHDIN ANALYTICAL SERVICES 
REPORT OF ANALYTICAL RESULTS 

Lab Number: 

SDG: 

Report Date: 

PO No.: 

Project: 

'.4 Solids: 

Method: 

WP2300-2RA 

WP2300 

6130/99 

N7912·P99264 

CTO#68 

82 

EPA 8270 

Oate Analyzed: 6125/99 

Matrix Sampled Date Rec'd Date Ext. Date Ext'd By Ext, Method Analyst 

SL 5/4199 515/99 5/18/99 GST SW3550 SW 

~ .. --... I- M~thod ............... 
Result Units OF PQL PQL 

J260 ugIKg 1.2 400 330 

720 ug/Kg 1.2 400 330 

<400 ug/Kg 1.2 400 330 

<400 ug/Kg 1.2 400 330 
<400 ug/Kg 1.2 400 330 
520 ug/Kg 1.2 400 330 

<::400 •. _Il/_ ,~ 400 33C ul:I'r'tj '.~ 

<400 ug/Kg 1.2 400 330 

J350 ug/Kg 1.2 400 330 

<400 ugIKg 1.2 400 330 

<400 ug/Kg 1.2 400 330 

<400 ug/Kg 1.2 400 330 
<400 ug/Kg 1.2 400 330 
<400 ugIKg 1.2 400 330 
<400 ugIKg 1.2 400 330 

<400 ug/Kg 1,2 400 330 

<400 ug/Kg 1.2 400 330 

67 % 1.2 

75 % 1.2 

76 % 1.2 

Page 1 of 1 
0000011 



K1tabdin 
''''''1'111\1 ~fl\/ll) 

~t: Paul Calligan 

Tetra Tech NUS 

1401 Oven Park Or. 

Su~e 102 

Tallahassee, FL 32308 

Proj, 10: CNC CHARLESTON 

Sample Description 

19SLB10-0405 

Compound 

NAPHTHALENE 

2~ETHYLNAPHTHALENE 

ACENAPHTHYLENE 

ACENAPHTHENE 

FLUORENE 

PHENANTHRENE 

ANTHRACENE 

FLUORANTHENE 

"ENE 
. __ . .zO(AJANTHRACENE 

CHRYSENE 

BENZO(B]FLUORANTHENE 

BENZO(K]FLUORANTHENE 

BENZO(A]PYRENE 

INOENO(I,2,3-CO]PYRENE 

OIBENZ(A, HJANTHRACEN E 

BENZO(G,H,I]PERYLENE 

NITROBENZENE-05 

2-FLUOROBIPHENYL 

TERPHENYL-014 

"'4'<>11 Notes: J, #, 0-13 

KATAHDIN ANALYTICAL SERVICES 
REPORT OF ANALYTICAL RESULTS 

Lab Number: 

SOG: 

Report Date: 

PONo,: 

Project: 

% Solids: 

Method: 

WP2300-5 

WP2300 

6/30l99 

N7912-P99264 

CTO#68 

60 

EPA 8270 

Date Analyzed: 6124199 

Matrix Sampled Date Rec'd Date Ext. Date Ext'd By Ext. Method Analyst 

SL 5/4199 5/5199 5118/99 GST SW3550 SW 

Sample Method 

ResuH Units OF PQL PQL 

1100 ug/Kg 1.6 530 330 
3900 ug/Kg 1.6 530 330 

<530 ug/Kg 1.6 530 330 

<530 ug/Kg 1.6 530 330 

1700 ug/Kg 1.6 530 330 

1800 ug/Kg 1.6 530 330 

<530 ug/Kg 1.6 530 330 

J320 ug/Kg 1.6 530 330 

560 ug/Kg 1.6 530 330 

<530 ug/Kg 1.6 530 330 

<530 ug/Kg 1.6 530 330 
<530 ug/Kg 1.6 530 330 

<530 ug/Kg 1.6 530 330 

<530 ug/Kg 1.6 530 330 

<530 ug/Kg 1.6 530 330 

<530 ug/Kg 1.6 530 330 

<530 ug/Kg 1.6 530 330 

#124 % 1.6 

#109 % 1.6 

106 % 1.6 

Page 1 of 1 
0000014 



/If, Katahdin 
>:-'>,l'lif\f ~fl\/tl~ 

Client: Paul Calligan 

Tetra Tech NUS 

1401 Oven Pari< Dr. 

Su~e 102 

Tallahassee, FL 32308 

Proj.ID: CNC CHARLESTON 

Sample Description 

19SLBID-0405 

Compound 

NAPHTHALENE 

2~ETHYLNAPHTHALENE 

ACENAPHTHYLENE 

ACENAPHTHENE 

FLUORENE 

PHENANTHRENE 

ANTHRACENE 

FLUORANTHENE 

PYRENE 

BENZO[AIANTHRACENE 

CHRYSENE 

BENZO[B]FLUORANTHENE 

BENZO[K]FLUORANTHENE 

BENZOIA]PYRENE 

INDENO[I,2,3-CD]PYRENE 

DIBENZ[A,HIANTHRACENE 

BENZO[G,H,I]PERYLENE 

NITROBENZENE·DS 

2·FLUOROBIPHENYL 

TERPHENYL·DI4 

Report Notes: J,0·13 

KATAHDIN ANALYTICAL SERVICES 
REPORT OF ANALYTICAL RESULTS 

Lab Number: 

SDG: 

Report Date: 

PONo.: 

Project: 

% Solids: 

Method: 

WP2300-5RA 

WP2300 

6130199 
N7912·P99264 

CTO#68 

60 

EPA 8270 
Date Analyzed: 6/25/99 

Matrix Sampled Date Rec'd Date Ext. Date Ext'd By Ext. Method Analyst 

SL 5/4199 5/5199 5/18199 GST SW3550 SW 

Sample Method 

Result Units OF PQL PQL 

930 ugiKg 1.6 530 330 

2600 ug/Kg 1.6 530 330 
<530 ugiKg 1.6 530 330 

J390 ugiKg 1.6 530 330 
1200 ug/Kg 1.6 530 330 
1400 ug/Kg 1.6 530 330 
<530 ug/Kg 1.6 530 330 
<530 ugiKg 1.6 530 330 

J440 ug/Kg 1.6 530 330 
<530 ug/Kg 1.6 530 330 
<530 ug/Kg 1.6 530 330 
<530 ug/Kg 1.6 530 330 
<530 ugiKg 1.6 530 330 

<530 ugiKg 1.6 530 330 
<530 ug/Kg 1.6 530 330 
<530 ugiKg 1.6 530 330 

<530 ugiKg 1.6 530 330 

97 % 1.6 
82 % 1.6 

69 % 1.6 

Page 1 of 1 
0000015 



I 

INORGANIC ANALYSIS DATA SHEET 

Lab Name: Katahdin Analytical Services Client Field ID: 19SLB 11-0405 

Ma trix: SOIL 

Percent Solids: 81.9 

CAS No. Analyte 

7429-90-5 ALUMINUM 

7440-36-0 ANTIMONY 

7440-38-2 ARSENIC 

7440-39-3 BARIUM 

7440-41-7 BERYLLIUM 

7440-43-9 CADMIUM 

7440-70-2 CALCiuM 

7440-47-3 CHROMIUM 

7440-48-4 COBALT 

7440-50-8 COPPER 

7439-89-6 IRON 

7439-92-1 LEAD 

7439-95-4 MAGNESIUM 

;439-96-5 ?-v1ANGA"r-ffiSE 

7439-97-6 MERCURY 

7440-02-0 NICKEL 

7440-09-7 POTASSIUM 

7782-49-2 SELENIUM 

7440-22-4 SILVER 

7440-23-5 SODIUM 

7440-28-0 THALLIUM 

7440-62-2 VANADIUM 

7440-66-6 ZINC 

Color Before: BROWN 

Color After: YELLOW 

Comments: 

SDGName: WP2300 

Lab Sample ID: WP2300-002 

Concentration Units (ugIL or mglKg dry weight): 

Concentration C Q 

6260 

0.20 U 

19.1 

11.7 

0.30 B 

0.22 U 
o I:. t:.1\ 
O.J,JU 

14.0 

3.4 

3.7 

7300 

6.8 

894 

48.1 

0.01 B 

4.0 B 

653 

0.29 U 

0.28 U 

207 

0.50 U 

15.6 

14.3 

Texture: MEDIUM 

Clarity After: CLEAR 

FORMI-IN 

M DF 

P 

P 

P 

P 
P 

P 
p 

P 

P 

P 

P 

P 

P 
P 

CV 

P 

P 

P 

P 

P 

P 

P 

P 

mg/Kg 

0000016 



Client: Katahdin Analytical 

Contact: 
~ject~ptio~ 

340 County Road 
Westbrook. Maine 04092 
Ms. Andrea Colby 
Former Naval Complex 

cc: KA TAOOI99 

S!!!!!p!e !D 
LabID 
Matrix 
Date Collected 
Date Received 
Priority 
Collector 

PaJ"lJDeter QualllIer Result 

General Chemistry 
Total Rec. Petro. Hydrocarbons 
EvaporaliveLoss @ 105 C 

M=Method 

MI 
M2 

Notes; 

1890 

20.0 

The qualifiers in this report are defined as follows: 

Report Date: May v,lm 

: 19SLB! 1-0405 
:990511~3 

: Soil 
:05104199 
: 05104199 
: Rootine 
: Client 

DL 

125 
1.00 

Method-Description 

SW8469071A 

EPA 3550 

RL 

250 
1.00 

Uuits 

mglkg 
wt% 

ND indicates that the analyte was not detected at a concentration greater than the detoction limit 

Page I of I 

DF Analyst Date Time Batcll M 

1.0 AAT 05/26/99 1000 150070 I 
1.0 GJ 05/05199 1625 148401 2 

1 indicates presence of anaIyte at a concentration less !ban the reporting limit (RL) and greater than the detection limit (D\.). 

U indicates that the analyte was not detected at a concentration greater than the deLection limiL 
.. indicates lhar a quality control analytc recovery is outside of specified acceptance criteria. 

Data reported in masslmass units;" reported as 'dry wcigbt'. 

This data report has been prepared and reviewed 
in accordance with General Engineering Laboratories 
standard operating procedores. PIcase direct 
any qu .. tions to your Project Manager, Valerie Davis at (843) 769-7391. 

Reviewed By 

III~ I~II~II.I~III~IIII ~IIIIIIIIIIII~II 
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Project 

Client 

Sample No. 

Sieve Size 

3/4 " 
1/2 " 
1/4 " 

# 4 
# 10 
# 20 
# 40 
# 60 
# 100 
# 200 

S. W. COLE ENGINEERING, INC. 

REP 0 R T 0 F G R A D A T ION 
ASTM C-117, C-136 

MISCELLANEOUS 

KATAHDIN ANALYTICAL 

15, SILTY SAND, WP2490-18 

Percent Passing 

100.0 
96.7 
97.1 
Q", ., 
~..,.-

94.7 
91.2 
85.8 
73.9 
32.8 
14.1 

project No. 
Date 

99008 
OS/20/1999 

PROJECT 
Specifications % 
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Sample Receipt 

SDG NARRATIVE 
KATAHDIN ANALYTICAL SERVICES 

TETRA TECH NUS 
CASE CNC CHARLESTON 

The following samples were received on May 18, 1999 and were logged in under Katahdin 
Analytical Services work order number WP2490 for a hardcopy due date of June 17, 1999. 

KATAliuIN 
Sample No. 
WP2490-1 
WP2490-2 
WP2490-3 
WP2490-4 
WP2490-S 
WP2490-6 
"rn""lJlnn ,., 
VVT.l. ... ::rV-/ 

WP2490-8 
WP2490-9 
WP2490-11 
WP2490-12 
WP2490-13 
WP2490-14 
WP2490-1S 
WP2490-16 
WP2490-17 

rWP2'190-18 
WP2490-19 

lThTY0S 
Saml!le Identification 
16SLBO 1-0203 
16SLB02-0203 
16SLB02-0203D 
16SLBOS-0203 
17SLBO 1-0708 
17SLB07-0809 
1 "'7CT lln"Ln200 
.1 I U.L..I ...... v.w-u ............ 

17SLB09-0708 
17SLB04-0304 
17SLBOS-0708D 
17SLBOS-0708 
17SLB03-0S06 
18SLB03-00S06D 
17SLB03-0S06A 
17SLB03-0S06B 
18SLB03-0304 
19SLB16-0200 
0ITLOOI03 . 

GEL 
Saml!le No. 

990S606-01 
990S606-02 

990S606-03 

The samples were logged in for the analyses specified on the chain of custody form. All 
problems encountered and resolved during sample receipt have been documented on the 
applicable chain of custody forms. 

Sample analyses have been performed by the methods as noted herein. 

Vo!~ti!e Organic Analvsis 

One aqueous (trip blank) and thirteen soiVsediment samples were received by the Katahdin 
Analytical Services, Inc. GCIMS laboratory on May 18, 1999 and were specified to be analyzed 
by USEP A method 8260B for the analytes benzene, toluene, ethylbenzene, xylenes, MTBE, 
naphthalene, and EDB. 

340 County Road No. 5 210WcsrRoad No.5, Ponsrnoum, NH 03801 
Td, (603) '3l-lm fox, (603) '36-3356 P.O. Box 720, Westbrook, ME 04098 

Tel (207) 874-2.00 """ (207)775-.029 
hnp:/lkatahdinIOlb.com 



Analyses for this SDG were performed on instruments 5972-M (low level soil), 5972-Z(low 
level soil), and 5972-F (aqueous). A VSTD050 (50 ppb standard) was used for the continuing 
calibration standard. Internal standard and surrogate compounds were also spiked at 50 ug/l. 

Batch QC (VBLK, and LCS) was performed in each twelve hour window. Results are included 
in this data package. The LCS QC samples were spiked with the entire list of compounds 
quantitated for at 50 ppb. No matrix spike/matrix spike duplicate pair was analyzed on any of the 
samples in this workorder. 

Method 8000B, section 7.5.1.2.1 (Revision 2, 12/96) states, "in those instances where the RSD 
for one or more analytes exceeds 20%, the initial calibration curve may still be acceptable if the 
mean of tIle RSD values for ali anaiytes in the calibration is less than or equal to 20%." Method 
8260B narrows this 20% maximum to 15%. 

In the calibration curves analyzed in this SDG, several analytes had %RSD values exceeding the 
allowed 15%. Since the average %RSD for all analytes was 8.4%,13.4%, and 14.1%, the curves 
were acceptable. 

Initial analyses of samples WP2490-1, WP2490-3, WP2490-5, and WP2490-13 yielded internal 
standard area and/or surrogate n~coveli deviations. Reanaiyses yielded similar results, 
confirming matrix interference. Both sets of data for each sample are included in this data 
package. 

Several manual integrations were performed due to split peaks; all have been flagged with a "M" 
(software-generated) on the pertinent quantitation reports. All "M" flags have been dated and 
initialed by the analyst performing the integration. In addition, all "M" flags have been reviewed 
and approved by the GCIMS supervisor. Copies of each manual integration are included in the 
pertinent quantitation reports. 

No other protocol deviations were noted by the volatile organics staff. 

Sernivolatile Organic Analysis 

Thirteen soil/sediment samples were received by the Katahdin GCIMS laboratory on May 18, . 
1999 for analysis in accordance with 8270C for the TCLIP AH list of analytes. 

Extraction of all of the soil samples occurred following USEPA method 3550 on May 25,1999. 
A laboratory control spike consisting of all TeL analytes spiked into organic free sand, was 
extracted in the batch along with a site specific ~,,1S/~,,1SD pair on sful1ple ,\\lP2490-9. 

WP2490-9MS and 9MSD showed an elevated recovery for the surrogate terphenyl-d 14, and low 
recovery of the internal standard Perylene-dI2. No action was taken in accordance with the 
method. 

340 County Road No. 5 
P.O. Box 720, Westbrook, ME 04098 
Td: (207) 874-2400 Fax: (207) 775·4029 

http://katahdinlab.com 

1lOWcst Road No. 5. Pommouth, NH 03801 
Td, (603) 431-Sm m (603) 436-33S6 

t1tJotJcJ{}.3 
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Samples WP2490-8,12, and 13 yielded internal standard area recovery deviations. Reanalysis 
confirmed the internal standard deviations confirming matrix interference. Both sets of data for 
this sample are included in the data package. 

The initial calibration curves analyzed in this SDG had some of the target analyte %RSD values 
exceeding 15 %. 

Method 8000B, section 7.5.1.2.1 (Revision 2,12/96) states, "in those instances where the RSD 
for one or more analytes exceeds 20%, the initial calibration curve may still be acceptable if the 
mean of the RSD values for all analytes in the calibration is less than or equal to 20%." Section 
7.3.7.1 of method 8270C (revision 3,12/96) narrows this 20% maximum to 15%. 

In the calibration curves analyzed for this workorder, the average 70RSD for aU anaJjtes were as 
follows: 

5970-1 6/22/99 8.2% 
5970-1 6/28/99 8.7% 

Several manual integrations were performed due to split peaks; all have been flagged with a "M" 
by the data system. All manual integrations have been dated and initialed by the responsible 
analyst. Copies of each manuaj integration are included in the data package. ~A.ll ma.rl!!al 
integrations have been reviewed and approved by the GCIMS supervisor. 

No other protocol deviations were noted by the semivolatiles organics staff. 

Wet Chemistry Analysis 

For work order WP2490 the analyses for Total Combustible Organics (TCO) have been 
performed in accordance with the "Annual Book of ASTM Standards", 1987. Analyses for 
Solids-Total Residue (TS) for work order WP2490 samples have been performed in accordance 
with "Contract Laboratory Program Statement of Work for Inorganic Analysis". 

All analyses were performed within analytical hold time. No protocol deviations were noted by 
the Wet Chemistry laboratory staff. 

1 certify that this data package is in compliance with the terms and conditions of the contract, 
both technically and for completeness, for other than the conditions detailed above. Release of 
the data contained in this hardcopy data package has been authorized by the Laboratory Manager 
and/or his designee, as verified by the following signature. 

340 County Road No. 5 
P.O. Box 720, Westbrook. ME 04098 
Tel: (207) 874-2400 Fax: (207) 775-4029 

Authorized Signature 

hllp:llk:uahdi nlab.com 

210 Wen Road No. 5, Porumouth. NH 03801 
Td, (603) 431·5m "" (603) 436-3356 



KATAHDIN ANALYTICAL SERVICES, INC. 
SAMPLE RECEIPT CIDNDITION REPORT 
Tel. (207) 874-2400 
Fax (207) 775-4029 

CLIENT: 1--e:f-r?J....-Ie.~ - s <2-

PROJECT: C)JC C IA-a "'- l e ') ~.,,\ 

YES 

1. CUSTODY SEALS PRESENT I INTACT? c:I( 
2.CHAIN OF CUSTODY PRESENT IN THIS COOLER? lB( 
3. CHAIN OF CUSTODY SIGNED BY CLIENT? ~ 
4. CHAIN OF CUSTODY MA TCHI:S SAMPLES? 

~/ 

5. TEMPERATURE BLANKS PRESENT? 
I!:I/ 

~LESRECEIVEDAT 4.C~2? 0 
IC CE PACKS PRESENTCY r N? 

~ 7. VOLATILES FREE OF HEADSPACE? 

8. TRIP BLANK PRESENT IN THIS COOLER 
121 .... 

9. PROPER SAMPLE CONTAINEI~S AND VOLUME? 8" 
10. SAMPLES WITHIN HOLD TIME UPON RECEIPT? ~---
11. SAMPLES PROPERLY PRESI:RVEDI1,? 

~/ 

12. CORRECTIVE ACTION REPORT FILED? 0 

NO EXCEPTIONS 

D D 
D 0 
D D 
D 0 
D D 
~ 0 

0 D 
D D 
0 D 
D D 

~ 
0 
NlA 

~q() 
LAB (WORK ORDER) # __ \}J...:-~...:......;7),--___ . ___ _ 

PAGE: I OF ~ 

COOLER: L OF ,;2.-

COC# 
SDG#----~=--------~/--/-------------

DATE/TIME HECEIVED: IJS '/~'l'7 ~/D/{) 
DELIVERED BY: ''''-'L 
RECEIVED BY: 'i 

LlMS ENTRY ElY: ~j 
LlMS REVIEW BY / PM:, ___ ~k;..<2.....1C ___________ _ 

COMMENTS 

TEMP BLANK TEMP ('C)= _ /, / 

COOLER TEMP ('C )= NA 

RESOLUTION 

I\:~c..:..~, f<~, ~L41t'5-t "
by ~ 5""/I'6/'t'l 

(RECORD COOLER TEMP ONLY IF TEMP BLANK IS NOT PRESENT) 

13. ANALYTICAL PROGRAMS (CIIRCLE ONE) COMMERCIAL CLP HAZWRAP ~ ACOE AFCEE OTHER (STATE OF ORIGIN): 

0, 
J. 
~ 
0, 

~ (I) 

~ 

LOG - IN NOTES(1,: 

Use thi! e (and additionall sheets W necessary) to document samples that are received brr' 
check H. . Jired. II samples nlquired pH adJustmen~ record volume and type of preservative, 

" compromised, c;.o.c discrepancies, radiation checks, residual chlorine check, r~-"~ of pH 



10 
10 

& 
~ 

') 
KATAHDl ANALYTIC,II,L SERVICES,INC, 
SAMPLE RECEIPT CONDITION REPORT 
Tel. (207) 874-2400 
Fax (207) 775-4029 

CLIENT: l~nuI:::c1L.- S<!-

PROJECT: C;JC (~ ~ "'- L e.s -to"'-

YES 

1. CUSTODY SEALS PRESENT IIINTACT? 14' 
2.CHAIN OF CUSTODY PRESENT IN THIS COOLER? 13~ 

3. CHAIN OF CUSTODY SIGNED BY CLIENT? 
0 ...... 

4. CHAIN OF CUSTODY MATCHE,S SAMPLES? c:r"'-
5. TEMPERATURE BLANKS PRESENT? 

[l"'--

6. SAMPLES RECEIVED AT 4@2? 1::1"'--

@ICE PACKS PRESENT y. r N? 

0 7. VOLATILES FREE OF HEADSPACE? 

8. TRIP BLANK PRESENT IN THIS COOLER 01 
9. PROPER SAMPLE CONTAINERS AND VOLUME? Ia( 

10. SAMPLES WITHIN HOLD TIME UPON RECEIPT? Gr 
11. SAMPLES PROPERLY PRESERVED(')? Qt' 
12. CORRECTIVE ACTION REPORT FILED? Cl 

LAB (WORK ORDER) # \N~ '1-~q 0 (, 
PAGE: .? OF~ 

COOLER: _---'~:::....=~OF .2 

COC# ____ ~:~------------------.-------
SDG#~~~~:~~~~~~~~~~-------
DATE I TIME RE.vC:EI~V:ED::=:a~~t:~~::::==== DELIVERED BY:_ 
RECEIVED BY:. 
LlMS ENTRY B'·(:-:---------'==::~::.....--.J----·------
LlMS REVIEW BY I PM.: _____ "'t'f-1'-'--'<::. _______ . _____ _ 

NO EXCEPTIONS COMMENTS RESOLUTION 

0 0 
0 0 
0 0 
0 0 
0 0 TEMP BLANK TEMP ("c)=_t._/..,!.J __ _ 

0 0 COOLER TEMP ("C )= NA 
(RECORD COOLER TEMP ()NLY IF TEMP BLANK IS NOT PRESENT) 

0 Er 
(3"" 0 
0 0 
0 0 
0 0 
0"'"" N/A 

13. ANALYTICAL PROGRAMS (CIRCLE ONE) COMMERC~~L CLP HAZWRAP (Niesc')Acoe AFCEE OTHER (STATE OF ORIGIN): 

LOG -IN NOTES('): 

~ (') 

S\. Use this space (and addRlonalsheets W necessary) to document samples that are received broken or ccmpromlsed, ~ discrepancies, radiation checks, residual chlorine check, results of pH 
check W required. If sample" required pH adjustment, record volume and type of preservative added. 



Katahdin 
340 Coumy Road NO.5 
PO. Box 720 
Westbrook, ME 04098 

~ T'. " I , 1 I ( \ I \ I I, \ I l I Tel: ,Q"7A 

F." (201) 775-4<)29 

CHAIN of CUSTODY 

PLEASE PRINT IN PEN pageAofJ-

Phone # F~# 

Client-(e-tY&-- ""leech ~u.~ (~3)L/FGq9CD ( ) 

Address ."{ \-\ _.;:/ ! A \I e i-t City M, A.t (' cl,t.,a.. led n State f!:£'; Zip Code .-,') d, ,;::::-

Purchase Order # Proj. Name I No. Katahdin Quote # 

Bill (if different than above) Address 

~
oPiesTo: 

LAB USE ONLY I WORK ORDER #: WjJ2-iCJo, ' 
KATAHDIN PROJECT MANAGER -----IOy'I' INIo: OY:INIo INLlY'ONlovaNlo IN 

Sampler (Print I Sign) 

REMAAKS:_________________ . ~ 

SHIPPING INFO: 0 FED EX 0 UPS 0 CLIENT 11~~ ~ ~ $ ~ -
AIRBILL NO: _________________ I~ s: (fJ LJJ\ (f' CIJ <5 
TEMP"C 0 TEMP BlANK 0 INTACT 0 NOT INTACT ~ ciJ j ~ ~.,~. ~~_ 
* Sample Description Dat;~I~me Matrix ~~ir~f I ~ \!.. ~ ~ ~ ~:::t 

: 

/ 
/ 
/ 
/ 
/ 
/ 
/ 
/ 
/ 
/ 
/ 
/ 
/ 
/ 
/ 

FORM' CHN<JF-csr: 



NOV 04 '99 06:15PM TETRA TECH NUS/TALLAHASSEE, FL P.2/s 

Project 

Client 

Sample No. 

sieve Size 

# 4 
# 10 
• _A 

" ,",u 

# 40 
# 60 
# 100 
# 200 

S. W. COLE ENGINEERING, INC. 

REPORT OF GRADATION 
ASTM C-117, C-136 

MISCELLANEOUS 

14, SILTY SAND, WP2490-17 

Percent Passing 

100.0 
99.9 
99.4 
96.9 
88.0 
27.8 
7.3 

Project No. 
Date 

99008 
OS/20/1999 

PROJECT 
$eecifications % 



NOV 04 '99 06:16PM TETRR TECH NUS/TRLLAHASSEE, FL 

" GRAIN SIZE ANALYSIS 

u..& srlUWa;i.iiia iii."'ii 5iZii HC .. 
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• a"l ,.~. ~... "0 .a 4G aa 1CC1 2Ca 
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; 11 1 i i lUll 1 I I 
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GRAIN SIZE IN MIL.L.IMETERS 
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~I I I I I 
I GRAIN SIZE ANAL.YSIS 
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APPENDIX E 

AQUIFER CHARACTERIZATION GRAPHS 

eTO 0088 



JUN-21-1999 15:29 423 693 5061 P.02/16 

1. 

0.1 

a u 

0 0 ., 
0.01 u 

n 

I 1 I I , I ~ , 1 I , j 0.001 fW--.L-L...L....Ll---'--'--'--.Ll---'--'--'-..I-L......!."":>""-1-.L-l.-....l--'--'--l 

O. 6. 12. 18. 24. 30. 

Time (min) 

FDS01 C INJECTION 

Data Set C:\TEMP\CHARLE-1\Q-01C.AQT 
Date: 06121799 Time: 12:32:13 
r-:.=-==~--'---------' .. -"".'--------I 

Company: EnSafe 
Client: SouthDiv 
Project: 0144 
Test Location: Charleston 
Test Well: FDS01 C 
Test Date: 6i2799 

Saturated Thickness: 40. ft 

- Initial Displacement 1.28 ft 
Casing Radius; o.oem 
Screen Length: 10., ft 

1\ _ •• :.t.-_ .,,_ -I_I. •• _ ___ .II!! __ ....t 

PROJECT INFORMATION 

AqUIFER DATA 

Anisotropy Ratio (KZlKr): 1. 

WELL DATA 

Water Column Height 4.75 ft 
Wellbore Radius: O.33:3ft 
Gravel Pack Porosity: 0.3 

SOLUTION 



JUN-21-1999 15:29 

AQTESOLV for Windows 

Data Set: C:\TEMP\CHARLE-1\0-01 C.AQT 
TItle: FDS01 C Injection 
Date: 06121/99 
Time: 14:28:42 

PROJECT INFORMATION 

Company: EnSafe 
Client SouthDiv 
Project: 0144 
Location: Charleston 
Test Date: 612199 
Test Well: FDS01C 

AQUIFER DATA 

Saturated Thickness: 40. ft 
Anisotropy Ratio (KzlKr): 1. 

OBSERVATION WELL DATA 

Number of observation wells: 1 

Observation Well NO.1: FDS01C 

X Location: O. ft 
Y Location: O. ft 

No. of observations: 125 

Observation Data 
T~e (min} Displacement (ft) Time (min) Disp!.acement (ft} Time (min) 

0.075 1.283 0.5166 0.9 3.6 
0.0833 1.388 0.5333 0.89 3.8 
0.0916 1.362 0.55 0.877 4. 

0.1 1.343 0.5666 0.871 4.2 
0.1083 1.327 0.5833 0.862 4.4 
0.1166 0.9 0.6 0.849 4.6 
0.125 2.19 0.6166 0.842 4.8 

0.1333 1.477 0.6333 0.833 5. 
0.1416 1.229 0.65 0.823 5.2 

0.15 1.236 0.6666 0.817 5.4 
n -tco"] 
..... , .... "" .. 1.,.) 

. ~~ 
I..<.L 0.6833 0.804 5.6 

0.1666 1.207 0.7 0.798 5.8 
0.175 1.198 0.7166 0.789 6. 

0.1833 1.188 0.7333 0.776 6.2 
0.1916 1.178 0.75 0.773 6.4 

02 1.169 0.7666 0.766 6.6 
0.2083 1.156 0.7833 0.757 6.8 
0.2166 1.144 0.8 0.747 7. 

06121199 1 

423 693 5061 P.03/16 

FDS01C Injection 

'" 
Displacement (ft) 

0.196 
0.18 
0.167 
0.155 
0.145 
0.136 
0.126 
0.117 .. 
0.114 
0.104 
0.101 
0.095 
0.085 
0.085 
0.079 
0.076 
0.069 
0.069 

14:28:42 



JUN-21-1999 15:29 

AQTESOLV for Windows 

Time {min} Displacement (ft) Time (min) Displacement (ft) Time (min) 

-

0.225 1.137 
0.2333 1.128 
0.2416 1.115 

0.25 1.109 
0.2583 1.099 
0.2666 1.093 
0.275 1.087 

0.2833 1.077 
0.2916 1.071 

0.3 1.061 
0.3083 1.055 
0.3166 1.049 
0.325 1.039 

0.3333 1.03 
0.35 1.017 

0.3666 1.004 
0.3833 0.995 

0.4 0.979 
0.4166 0.969 
0.4333 0.953 

0.45 0.944 
0.4666 0.934 
0.4833 0.922 

0.5 0.912 

SOLUTION 

Aquifer Model: Unconfined 
Solution Method: Hvorslev 

VISUAL ESTIMATION RESULTS 

Estimated Parameters 

0.8166 
0.8333 

0.B5 
0.8666 
0.8833 

0.9 
0.9166 
0.9333 

0.95 
0.9666 
0.9833 

1. 
1.2 
1.4 
1.6 
1.8 
2. 
2.2 
2.4 
2.6 
2.0 
3. 

3.2 
3.4 

Parameter 
K 

Estimate 
0.001029 fUmin 

yO 0.2415 ft 

06121/99 

0.741 7.2 
0.735 7.4 
0.728 7.6 
0.719 7.B 
0.716 8. 
0.706 8.2 

0.7 8.4 
0.69 8.6 

0.6B7 8.8 
0.675 9. 
0.671 9.2 
0.665 9.4 
0.592 n" ;;>.0 

0.532 9.8 
0.478 10. 
0.434 12. 
0.396 14. 
0.358 16. 
0.326 18. 
0.297 20. 
n ..,~., u.,., ?? 

0.25 24. 
0.231 30. 
0.212 

2 

423 693 5061 P.04/16 

FDS01 C Injection 

Dis~lacement (ftl 
0.066 
0.063 
0.057 
0.057 
0.053 
0.05 

0.047 
0.047 
0.044 
0.038 
0.041 
0.041 
n n-:tR ......... ""' .... 
0.038 
0.034 
0.022 
0.025 
0.015 
0.015 
0.012 
0.009 
0.006 
0.003 

• 

14:28:42 



JUN-21-1999 15:29 423 693 5061 P.05/16 
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FDS01C - WITHD~~WAL 

Data Set C:\TEMP\CHARLE-1\D-11C.AQT 
Date: 06/21/99 

Company: EnSafe 
Client SouthDiv 
Project: Q'11 
Test Location: Charleston 
Test Well: FDS01c 
Test Date: 6/2/99 

Saturated Thickness: 40. ft 

Initial Displacement 2.086 ft 
Casing Radius: 0,0833 ft 
Screen Length: 10. ft 

Aquifer Model: Unconfined 

Time: 12:34:56 

PRQ~.~91 INFORMATION 

AQUIF§R.DATA 

Anisotropy Ratio (KzIKr): 1. 
--------------~ 

WELL DATA 

Water Column Height: 4.75 ft 
Wellbore Radius: 0.33:3tt 
Gravel Pack PorositY·:'O.3 

------------------~ 
SOLUTION 

K = 0.001499 ftIrnin 
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AQTESOLV for Windows 

~ata Set: C:\TEMP\CHARLE-1\O .. 11C./l,QT 
Title: FDS01 C - Withdrawal 
Date: 06121/99 
Time: 14:34:19 

PROJECT INFORMATION 

Company: EnSafe 
Client: SouthDiv 
Project: 0144 
Location: Charleston 
Test Date: 612/99 
Test Vveii: FDS01c 

4236935061 P.06/16 

FDS01C - Withdrawal 

----------------- .. -------------~~---
AQUIFER DATA 

Saturated Thickness: 40. ft 
Anisotropy Ratio (KzlKr): 1. 

98SERVATION WELL DATA 

Number of observation wells: 1 

)bservation Well No.1: FDS01 D 

X Location: O. ft 
Y Location: o. ft 

No. of observations: 130 

Observation Dat~ 
Time (min) Displacement (ft) Ti!l:!e (min) Displacement (ft) Time (min) Disp!acement (ft) 

0.025 2.077 0.45 1.244 3.2 0.076 
0.0333 2.049 0.4666 1 .,.,.., 

, • .r;.&.&. 3.4 0.069 
0.0416 2.017 0.4833 1.2 3.6 0.066 

0.05 1.989 0.5 1.178 3.8 0.06 
0.0583 1.966 0.5166 1.156 4. 0.057 
0.0666 1.941 0.5333 1.134 4.2 0.053 
0.075 1.919 0.55 1.115 4.4 0.05 
0.0833 1.897 0.5666 1.096 4.6 0.05· 
0.0916 1.875 0.5833 1.073 4.8 0.047 

0.1 
... ,..~,.. 

-1.0;)0 n", 
V.V 1.058 5. 0.044 

0.1083 1.833 0.6166 1.039 5.2 0.041 
0.1166 1.814 0.6333 1.02 5.4 0.038 
0.125 1.795 0.65 1.004 5.6 0.038 

0.1333 1.776 0.6666 0.985 S.B 0.038 
0.1416 1.757 0.6833 0.969 6. 0.038 

0.15 1.738 0.7 0.953 6.2 0.034 
0.1583 1.723 0.7166 0.937 6.4 0.034 
0.1666 1.704 0.7333 0.918 6.6 0.034 

06121199 1 

• 

14:34:19 
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AQTESOLV for Windows 

Time (min) Distllacement (ft) Time (min) 
0.175 1.688 0.75 

0.1833 1.672 0.7666 
0.1916 1.656 0.7833 

0.2 1.643 0.8 
0.2083 1.628 0.8166 
0.2166 1.612 0.8333 
0.225 1.599 0.85 

0.2333 1.583 0.8666 
0.2416 1.567 0.8833 

0.25 1.555 0.9 
0.2583 1.542 0.9166 
0.2666 1.529 0.9333 
0.275 1.514 0.95 

0.2833 1.501 0.9666 
0.2916 1.485 0.9833 

0.3 1.472 1-
0.3083 1.46 1.2 
0.3166 1.444 1.4 
0.325 1.431 1.6 

0.3333 1.419 1.8 
n .,,, ............. . ~~ 

1."'::1 2. 
0.3666 1.365 2.2 
0.3833 1.339 2.4 

0.4 1.314 2.6 
0.4166 1.292 2.8 
0.4333 1.27 3. 

SOLUTION 

AQlifer Model: Unconfined 
Solution Method: Hvorslev 

VISUAL ESTIMATION RESIJLTS 

Estimated Parameters 

Parameter 
K 
yO 

06121/99 

Estimate 
0.001499 ftlmin 

0.1538 ft 

423 593 5051 P.07/15 

FDS01C - Withdrawal 

Diselacement (ft) Time {min} Diseiacement (tt) 
0.906 6.8 0.031 
0.89 7. 0.031 
0.874 7.2 0.028 
0.852 7.4 0.031 
0.83 7.6 0.028 
0.807 7.8 0.028 
0.785 8. 0.028 
0.763 8.2 0.025 
0.738 8.4 0.025 
0.715 8.6 0.025 
0.69 8.8 0.025 
0.655 9. n n.,r:::: 

~ ..... ~ ..... 
0.598 9.2 0.025 
0.529 9.4 0.025 
0.475 9.6 0.025 
0.465 9.8 0.025 
0.377 10. 0.025 
0.31 12. 0.025 
0.253 14. 0.025 
0.205 16. 0.031 
0.167 18. 0.031 
0.133 20. 0.034 
0.107 22. 0.034 
0.095 24. 0.041 
0.088 
0.082 

2 14:34:19 
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. - .•. _ .. _._-_ ....... _-------------
FDSOl D INJECTION 

Data Set C:\TEMP\CHARLE-l\0-01D.AQT 
.. 

Date: 06/21/99 Time: 12:36:01 

~~==----'-----"':"::~=-="'---"--'-------I 
Company: EnSafe 
Client SouthDiv 
Project 0144 
Test Location: Charleston 
Test Well: FDS01 D 
Test Date: 612/99 

Saturated Thickness: 41. ft 

Initial Displacement 1.472 ft 
Casing Radius: 0.0633 ft 
Screen Length: 10. ft 

Aquifer Model: Unconfined 

PROJECT iNFORMATiON 

AQUIFER DATA 

Anisotropy Ratio (KzlKr): 1. 

WELL DATA 

Water Column Height 4.65 ft 
Wellbore Radius: 0.333ft 
Gravel Pack Poros~Q1 

SOLUTION 

K = 0.002256 ftImin 

• 
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AQTESOLV for Windows 

Data Set: C:\TEMP\CHARLE-1\0-01D.AQT 
Titia: FDS01 D Injection 
Date: 06121/99 
Time: 14:29:05 

PROJECT INFORMATION 

Company: EnSafe 
Client SouthDiv 
Project 0144 
location: Charleston 
Test Date: 612199 
Test Well: FDS01 D 

AQUIFER DATA 

Saturated Thickness: 41. ft 
Anisotropy Ratio (KzIKr): 1. 

OBSERVATION WELL DATA 

Number of obsen/ation"WeUS: 1 

9bservation Well NO.1: FDS01D 

X Location: O. ft 
Y Location: O. ft 

No. of observations: 106 

Observation Data 
Time {min) Displacement (ID Time (min) Displacemenqj'tl 

0.075 1.438 0.4166 0.934 
0.0833 1.431 0.4333 0.915 
0.0916 1.416 0.45 0.896 

0.1 1.447 0.4666 0.8n 
0.1083 1.384 0.4833 0.868 
0.1166 1.334 0.5 0.849 
~125 1.362 0.5166 0.836 

0.1333 1.334 0.5333 0.818 
0.1416 1.343 0.55 0.802 

0.15 1.368 0.5666 0.786 
0.1583 1.293 0.5833 0.777 
0.1666 1.29 0.6 0.761 
0.175 1.265 0.6166 0.745 

0.1833 1.252 0.6333 0.733 
0.1916 1.242 0.65 0.717 

0.2 1.227 0.6666 0.704 
0.2083 1.217 0.6833 0.692 
0.2166 1.167 0.7 0.679 

06121199 1 

423 693 5061 P.09/16 

FDS01 D Injection 

• 
Time {min) Displacement {ft) 

1.2 0.418 
1 .d .. ~ n .,1::" 

V • .;;I..J~ 

1.6 0.302 
1.8 0.261 
2. 0.223 
2.2 0.195 
2.4 0.176 
2.6 0.151 
2.8 0.135 
3. 0.119 
3.2 0.106 
3.4 0.094 
3.6 0.084 
3.8 0.078 
4. 0.069 

4.2 0.062 
4.4 0.059 
4.6 0.056 

14:29:05 
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AQTESOLV for Windows 

Time (min) 
n "J,?c" 
v.~ ........ 

0.2333 
0.2416 

0.25 
0.2583 
0.2666 
0.275 
0.2833 
0.2916 

0.3 
0.3083 
0.3166 
0.325 

0.3333 
0.35 

0.3666 
0.3833 

0.4 

SDLUTION 

Displacem~n.t (m Time (min) Displacement (ft) 
1.??7 0.7166 0.667 
1.17 0.7333 0.651 

1.157 0.75 0.645 
1.145 0.7666 0.629 
1.132 0.7833 0.622 
1.12 0.8 0.613 
1.11 0.8166 0.604 
1.101 0.8333 0.594 
1.085 0.85 0.585 
1.076 0.8666 0.575 
1.066 0.8833 0.566 
1.054 0.9 0.556 
1.041 0.9166 0.547 
1,032 0.9333 0.541 
1.013 0.95 0.528 
0.991 0.9666 0.522 
0.972 0.9833 0.512 
0.953 1. 0.503 

Aquifer Model: Unconfined 
Solution Method: Bouwer-Rice 

'D.§.YAL ESTIMATION RESULTS 

E_!?timated Parameters 

Parameter 
K 

yO 

06/21/99 

Estimate 
0.002256 ftImin 

0.9666 ft 

2 

4236935061 P.10/16 

FDS01 D Injection 

Time (min) Displacement (ftl 
4.8 0.053 
5. 0.053 
5.2 0.05 
5.4 0.05 
5.6 0.05 
5.8 0.04 
6. 0.034 

6.2 0.028 
6.4 0.022 
6.6 0.022 
6.8 0.015 
7. 0.015 
7.2 0.015 
., A n n1? t." v . ..,,_ 

7.6 0.006 
7.8 0.003 

.. 

14:29:05 
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FDS01D - WITHDRAWAL 

Data Set: C:\TEMP\CHARLE-1\0-11 D.AQT 
Date: 06/17/99 Time: 14:14:46 

PROJECT INFORMATION 

Company: EnSafe 
Client SouthDiv 
Project: 0144 
Test Location: Charleston 
Test Well: FDS01 D 
Test Date: 6/2/99 

AQUIFER DATA 

Saturated Thickness: 41. ft Anisotropy Ratio (KzIKr}: 1. 

WELL DATA 

Initial Displacement 1.708 ft Water Column Height: 4.65 ft 
Casing Radius: 0.0833 ft Wellbore Radius: 0.333 ft 
Screen Length: 10. ft Gravel Pack Porosity: 0.3 

. -
SOLUTION 

I 

Aquifer Model: Unconfined K = 0.003255 Wmin 

.. 
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'a Set C:\TEMP\CHARLE-1\0-11D.AQT 
.,.;'t1e: FDS01 D ~ \AJithdrawaJ 
Date: 06/21199 
Time: 14:35:40 

PROJECT INFORMATION 

Company: EnSafe 
Client: SouthDiv 
Project: 0144 
Location: Charleston 
Test Date: 6/2199 
Test Well: FDS01D 

N:lUIFER DATA 

Saturated Thickness: 41. ft 
Anisotropy Ratio (KzIKr): 1. 

OBSERVATION WELL DAT~ 

Number of observation wells: 1 

"bservation Well NO.1: FDS01 D 

X. Location: O. ft 
Y Location: O. ft 

No. of observations: 130 

Time . .lmit:'l Displacement (ft) 
0.025 1.739 
0.0333 1.688 
0.0416 1 QQ.':: 

I .............. 

0.05 1.638 
0.0583 1.616 
0.0666 1.594 
0.075 1.575 
0.0833 1.559 
0.0916 1.537 

0.1 1.519 
o~ 1083 1.5 
0.1166 1.484 
0.125 1.465 

0.1333 1.449 
0.1416 1.43 

0.15 1.415 
0.1583 1.399 
0.1666 1.386 

06121199 

Observation Data 
Time (min) DisElacement (ft) Time (min) 

0.45 0.984 3.2 
0.4666 0.956 3.4 
0.4833 0.934 3.6 

0.5 0.921 3.8 
0.5166 0.902 4. 
0.5333 0.886 4.2 

0.55 0.868 4.4 
0.5666 0.852 4.6 
0.5833 0.836 4.8 

0.6 0.82 5. 
0.6166 0.805 5.2 
0.6333 0.789 5.4 

0.65 0.773 5.6 
0.6666 0.761 5.8 
0.6833 0.748 6. 

0.7 0.732 6.2 
0.7166 0.72 6.4 
0.7333 0.707 6.6 

1 

4236935061 P.12/16 

Displacement (ft) 
0.106 

0.1 
0.094 
0.066 
0.084 
0.084 
0.081 
0.075 
0.075 
0.075 
0.072 
n n"7"" 
v.u,~ 

0.072 
0.069 
0.069 
0.069 
0.072 
0.069 

.. 

14:35:40 
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AQTESOLV for Windows FDS01D - Withdrawal 

Time (min) Diselacement (ft) Time (min) Diselacement (ft) Time (min) Diselacement 1ft) 
0.175 1.368 0.75 0.695 6.8 0.066 

,.., .............. 
U.IC..l"j i .355 0.7666 0.682 7. 0.066 
0.1916 1.342 0.7833 0.669 7.2 0.069 

0.2 1.324 0.8 0.657 7.4 0.069 
0.2083 1.311 0.8166 0.644 7.6 0.066 
0.2166 1.295 0.8333 0.635 7.8 0.069 
0.225 1.286 0.85 0.622 8. 0.066 
0.2333 1.273 0.8666 0.61 8.2 0.066 
0.2416 1.254 0.8833 0.6 8.4 0.066 

0.25 1.245 0.9 0.591 8.6 0.066 
0.2583 1.232 0.9166 0.578 8.8 0.069 
0.2666 1.22 0.9333 0.569 9. 0.066 
0.275 1.21 0.95 0.559 9.2 0.069 

n ,,)Q~" ....,.,....,v-.1 1.198 0.9666 0.55 9.4 0.069 
0.2916 1.188 0.9833 0.541 9.6 0.066 

0.3 1.176 1. 0.531 9.8 0.069 
0.3083 1.163 1.2 0.43 10. 0.069 
0.3166 1.151 1.4 0.352 12. 0.072 
0.325 1.138 1.6 0.292 14. 0.075 

0.3333 1.129 1.8 0.248 16. 0.078 
0.35 1.107 2. 0.21 18. 0.081 

0.3666 1.085 .,., 
" -t 0""' 20 . 0.OB1 ~.~ U.,OL 

0.3833 1.063 2.4 0.16 22. 0.088 
0.4 1.047 2.6 0.141 24. 0.091 

0.4166 1.022 2.8 0.125 
0.4333 1.003 3. 0.116 

SOLUTION 

Aquifer Model: Unconfined .. 
Solution Method: 8ouwer-Rice 

VISUAL ESTIMATION RESULTS 

Estimated Parameters 

Parameter Estimate 
K 0.003255 fVmin 

yO 1.617 ft 

06121199 2 14:35:40 
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--- -.. --
FDS01A INJECTI0f'.J 

Data Set: C:\TEMP\CHARLE-1\1-01A.AQT .. 
Date: 06121/99 Time: 09:11 :27 

PROJECT INFORMATION 

Company: ~n§afe 
Client: South Div 
Project: 0144 
Test Location: Charleston 
Test Well: FDS01A . 
Test Date: 6/3/99 

AQUIFE~ DATA 

Saturated Thickness: 41. ft Anisotropy Ratio (KzlKr): 1. -
WE.~LDATA 

Initial Displacement: 1.325 ft Water Column Height 4.64 ft 
Casing Radius: 0.0833 ft Wellbore Radius: 0.333 ft 
Screen Length: 10. ft Gravel Pack Porosity: 0.3 

- ... 

SOLUTION 

Aquifer Model: Unconfined K ;; 0.002708 ftlmin 
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AQTESOLV for Windows 

Data Set: C:\TEMP\CHARLE-1\1-01AAQT 
Title: FDS01A Injection 
Daie: 06t2ii99 
Time: 14:36:48 

PROJECT INFORMATION 

Company: EnSafe 
Client SouthDiv 
Project: 0144 
Location: Charleston 
Tes! Date: 6i3/99 
Test Well: FDS01A 

Saturated Thickness: 41. ft 
Anisotropy Ratio (KzlKr): 1. 

OBSERVATION WELL DATA 

Number of obseNation wells: 1 

Observation Well NO.1: FDS01A 

X Location: O. ft 
Y Location: O. ft 

No. of observations: 110 

Observation Data 
Time !min} Displacement eft) Time (min) Dil1l:1lacement (ft) 

0.2 1.325 0.6833 1.018 
0.2083 1.306 0.7 1.012 
0.2166 1.291 0.7166 1.002 
0.225 1.288 0.7333 0.996 

0.2333 1.278 0.75 0.984 
0.2416 1.275 0.7666 0.98 

0.25 1.266 0.7833 0.971 
0.2583 1.263 0.8 0.968 
0.2666 1.256 0.8166 0.958 
0.275 1.247 0.8333 0.952 

0.2833 1.244 0.85 0.943 
0.2916 1.237 0.8666 0.94 

0.3 1.234 0.8833 0.93 
0.3083 1.225 0.9 0.924 
0.3166 1.222 0.9166 0.918 
0.325 1.216 0.9333 0.915 

0.3333 1.209 0.95 0.905 
0.35 1.2 0.9666 0.899 

06/21/99 1 

4235935051 P.IS/16 

FDS01A Injection 

Time !min) Dis~lacement (ftl 
4.6 0.209 
4.8 0.194 
<: (\ .. 0-4 
u. V.IOI 

5.2 0.172 
5.4 0.166 
5.6 0.159 
5.8 0.153 
6. 0.147-
6.2 0.141 
6.4 0.141 
6.6 0.137 
6.8 0.134 
7. 0.131 
7.2 0.128 
7.4 0.125 
7.6 0.125 
7.8 0.125 
8. 0.128 

14:36:48 
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AQTESOL V for Windows 

Time (min) 
O~3666 

0.3833 
004 

004166 
004333 

0.45 

Displacement (tt) 
1.187 
1.175 
1.165 
1.156 
1.147 
1.137 
1.125 
1.118 
1.106 
1.096 

Time (min) Di~.!.a~.~ent (tt) 
0.9833 0.893 

004666 
004833 

0.5 
0.5166 
0.5333 

0.55 
0.5666 
0.5833 

0.6 
0.6166 
0.6333 

0.65 
0.6666 

SOLUTION 

1.09 
1.078 
1.074 
1.065 
1.053 
1.046 
1.04 

1.034 
1.024 

Aquifer Model: Unconfined 
olution Method: Hvorslev 

VISUAL ESTIMATION RESULTS 

Estimated Parameters 

Parameter 
K 

yO 

06121/99 

Estimate 
0.002708 ftlmin 

1.503 ft 

1. 0.886 
1.2 0.814 
1.4 0.748 
1.6 0.692 
1.8 0.639 
2. 0.595 

2.2 0.548 
2.4 0.504 
2.6 0.47 
2.8 0.432 
3. 0.401 

3.2 0.369 
3.4 0.341 
3.6 0.313 
3.8 0.291 
4. 0.266 
4.2 0.244 
4.4 0.228 

2 

423 6935061 P.16/16 

FDS01 A Injection 

Time (min) Displacement (tt) 
8.2 0.125 
8.4 0.125 
8.6 0.122 
B.B 0.125 
9. 0.122 

9.2 0.125 
9.4 0.125 
9.6 0.125 
9.8 0.125 
10. 0.122 
12. 0.128 
14. 0.131 
16. 0.134 
'0 .U. n 1~1 w" •• _ • 

20. 0.128 
22. 0.128 
24. 0.131 
26. 0.125 

14:36:48 
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FDS01A WITHDRAWAL 

Data Set C:\TEMP\CHARLE-1\1-11A.AQT 
Date: 06121/99 Time: 09:39:36 

PROJECT INFORMATION 

Company: EnSafe 
Client: SouthDiv 
Project: 0144 
Test Location: Charleston 
Test Well: FDS01A 
Test Date: 613/99 

AQUIFER DATA 

Sa1urated Thickness: 41. ft Anisotropy Ratio (KzlKr): 1. 

WELL DATA 

Initial Displacement 1.325 ft Water Column Height 1.~1 ft 
Casing Radius: 0.0833 ft Wellbore Radius: 0.333 ft 
Screen Length: fcf.it'·· Gravel Pack Porosity: O;~ 

----- - --. .,--_ .. ,. .. 
SOLlfllqN 

Aquifer MOdel: I,Lnconfined K = 9~9006018 ftlmin 

• 

-
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AQTESOLV for Windows 

- 'Ia Set: C:\TEMP\CHARLE-1\1-11AAQT 
,. __ ,e: FDS01A Withdrawal 
Date: 06/21/99 
Time: 14:36:12 

PROJECT INFORMATION 

Company: EnSafe 
Client: SouthDiv 
Project: 0144 
Location: Charleston 
Test Date: 6/3/99 
Test Well: FDS01A 

AQUIFER DATA 

Saturated Thickness: 41. ft 
Anisotropy Ratio (Kz/Kr): 1. 

OBSERVATIOt!.yvELL DATA 

Number of observation wells: 1 

'"'bservation Well NO.1: FDS01A 

X Location: D. ft 
Y Location: 0, tt 

No. of observations: 131 

Observation Data 
lime {min) DisQlacement (tt) lime '(min} "t:iiS~iacement (ftl 

0.0416 1.863 0.4833 1.622 
0.05 1.857 0.5 1.616 

n nZ::::Q"') 1 A"2A n <:;1~~ 1.606 v.'lJ .... '>J..J , ........... v .............. 

0.0666 1.838 0.5333 1.603 
0.D75 1.835 0.55 1.597 
0.0833 1.829 0.5666 1.591 
0.0916 1.819 0.5833 1.585 

0.1 1.816 0.6 1.578 
0.1083 1.81 0.6166 1.575 
0.1166 1.81 0.6333 1.569 
0.125 1.794 0.65 1.566 

0.1333 1.791 0.6666 1.56 
0.1416 1.786 0.6633 1.556 
0.15 1.779 0.7 1.55 

0.1583 1.776 0.7166 1.544 
0.1666 1.769 0.7333 1.544 
0.175 1.763 0.75 1.536 
0.1833 1.76 0.7666 1.531 

06121/99 1 

423 593 5051 P.03/10 

FDS01A Withdrawal 

.. 
Time (min) pisplacement (ft) 

3.6 1.199 
3.8 1.165 
4. 1.165 
4.2 1.027 
404 1 ;011 
4.6 1.011 
4.8 1.008 
5. 1.005 
5.2 1.005 
504 1.005 
5.6 0.949 
5.8 0.949 
6. 0.911 
6.2 0.908 
6.4 0.908 
6,6 0.908 
6.8 0.87 
7. 0.87 

14:36:12 



JUN-21-1999 15:34 

AQTESOLV for Windows 

Time (min) Diselacement (tt) l}me (min) 
0.1916 1.76 0.7833 

0.2 1.751 0.8 
0.2083 1.744 0.8166 
0.2166 1.741 0.8333 
0.225 1.735 0.85 
0.2333 1.729 0.8666 
0.2416 1.729 0.8833 

0.25 1.725 0.9 
0.2583 1.719 0.9166 
0.2666 1.713 0.9333 
0.275 1.71 0.95 

0.2833 1.704 0.9666 
0.2916 1.7 0.9833 

no:> .oj ~n..,. • 
~.~ I.U;:;I" I. 

0.3083 1.694 1.2 
0.3166 1.691 1.4 
0.325 1.688 1.6 
0.3333 1.682 1.8 

0.35 1.675 2. 
0.3666 1.666 2.2 
0.3833 1.657 2.4 

0.4 1.65 .,,, 
-.~ 

0.4166 1.647 2.8 
0.4333 1.641 3. 

0.45 1.635 3.2 
0.4666 1.632 3.4 

SOLUTION 

Aquifer Model: Unconfined 
Solution Method: Hvorslev 

VISUAL ESTIMATION RESULTS 

Estimated Parameters 

Parameter 
K 

yO 

06121199 

Estimate 
0.000601'8 ftlmin 

1.752 tt 

423 693 5061 P.04/10 

FDS01A Withdrawal 

Diselacement (ttl Time (min) Displacement (ftl 
1.531 7.2 0.87 
1.525 7.4 0.823 
1.522 7.6 0.823 
1.519 7.8 0.823 
1.513 8. 0.82 
1.513 8.2 0.82 
1.509 8.4 0.82 
1.503 8.6 0.786 

1.5 8.8 0.783 
1.5 9. 0.78 

1.494 9.2 0.78 
1.491 9.4 0.733 
1.491 9.6 0.733 
1.487 9.8 0.729 
1.45 10. 0.733 

1.428 12. 0.698 
1.412 14. 0.642 
1.403 16. 0.636 

1.4 18. 0.626 
1.394 20. 0.617 
1.39 22. 0.604 

1 OJ"l'" 
I .~oJ-r 

., . " ~Ar> "' ... U.~;:I 

1.334 26. 0.538 
1.284 28. 0.532 
1.231 30. 0.523 
1.231 

• 

----_._--

2 14:36:12 
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Soilleachabllity-18-19 DATA ENTRY 1111911999 2:13 PM 

IN-SITU SOIL RISK EVALUATION 

SOUTH CAROLINA 
Department of Heaith and Environmental Control (DHEC) 

Site Data 

SITE 10# COUNTY Columbia 
FACILITY NAME Site 4, Building 640 

STREET ADDRESS Charleston Naval Complex, North Charleston, SC 

Soil Risk Evaluation Data 

Figure 
TPH 1890 mg/kg 

Soil % SAND (Estimated) 86 % 
Soil % CLAY (Estimated) 6% 
Worst Case Benzene 0.9 mg/kg Cs 
Soil Analyses Toluene mg/kg Cs 

Ethylbenzene mg/kg Cs 

Xylenes mg/kg Cs 
Naphthalene 7.25 mg/kg Cs 
MTBE mg/kg Cs 

Natural Organic Carbon Content 8195 mg/kg foc 
Average Annual Recharge 25 cm Hw 
Distance from highest Soil 
Impact to water table 31 cm L 

Bulk Density of Soil 1.7 g/cc Bd 1 

Wetting Front Suction -10 cm Hf 2 
Soil Hydraulic Conductivity 5.60E-03 cm/sec Kf 3 
Porosity 0.45 decimal % <P 4 

Residual Water Content 0.04 decimai % \fl.lr .YO 5 

List possible human exposure pathways from surface soil. 
Soil leaching to groundwater - off-site ingestion or irrigational use of shallow groundwater. 

Page 1 of 6 Pages 
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Soil Leachability-18-19 Benzene Calc 

SOIL LEACHABILITY MODEL FOR BENZENE 
RISK-BASED CORRECTIVE ACTION FOR PETROLEUM RELEASES 

SiTE iNFORMATiON: 

REFERENCES: 

INPUT: 

(1) SCDHEC, RBCA For Petroleum Releases, June 1995, Appendix B, Figure 1. 
(2) SCDHEC, RBCA For Petroleum Releases, June 1995, Appendix B, Table 2. 
(3) SCDHEC, RBCA For Petroleum Releases, June 1995, Appendix B, Input Parameters. 
(4) SCDHEC, RBCA For Petroleum Releases, June 1995, Appendix B, Table 1. 
(5) SCDHEC, RBCA For Petroleum Releases, June 1995, Appendix B, Figure 2. 
(6) SCDHEC, RBCA For Petroleum Releases, June 1995, Appendix B, Figure 3. 
(7) SCDHEC, RBCA For Petroleum Releases, June 1995, Appendix B, Figure 4. 
(8) SCOHEC, RBeA Fo!" Petroleum Reh~;,s~s. June 1995, A.ppendix B, Figure 5. 

coe Chemical of Concem 
Bd Soil Bulk Density (1) glcm3 

Crsbl Risk Based Screening Level mg/q 
Cs Concentration of coe In soil mg/kg 

OAF Dilution/Attenuation Factor (2) unitlessl 

foe Organic Carbon Contant in Soli (3; mg/kg 

H' Henry's Law Constant (4) unitlessl 

Hf Wetting front suction head (always negative) (5) cm 
Hw Average Annual Recharge (3) cm 
Kf Soil Hydraulic Conductivity (6) emls 

Koc SoillWater Partioning Coefficient (2) mllgl 

L Depth between soil sample with cm 
greatest cae concentration to groundwater. 

<l> Porosity (7) unltless 

tl/2 Biodegradation "half life" (2) daysJ 

TPH Total Petroleum Hydrocarbons, EPA Method 3550 mg/kg 
Wr Residual Water Content (8) volume fraction 

11/19/1999 2:25 PM 

BENZENE 
1.7 

0.15 

0.9 / 

8 

8195 
0.23 I-~ 
·10 

25.00 
5.60E-03 

81 v 
31 

0.45 

16 

1890 
0.04 



Soil Leachability-18-19 Benzene Calc 11/19/1999 2:13 PM 

~ALCULATIONS: 

'::quation Set I - Detennine soil pore water concentration resulting from physical partioning (ew). 

Step 1 • Calculate the total organic carbon content (1cs) of the soil. 

Ics = (Ioc +TPH/1.724)'lE-6 = __ .,;0,.;.0.,;0.,;9,.;3 __ decimal % 

Step 2 - Calculate tho concentration 01 COC in soil pore water (CW) directly In 

contact with the contaminate soil. 

Cw = Cs'«(Wr 'lg1cc+Bd)/«Bd'Koc'lcs)+Wr+((e-Wr)'H'))) = __ 1_,_10_9_0 __ mg/l 

Equation Set II - Determine the velocity 01 tho 5011 pore water (Vw) 

Stap 1 = Calculate the air filled porosity (1) in decimal percent. 

f =" -Wr = 0.41 decimal % 

Step 2 - Determine the time for water to percolate through the vadose zone soil 

(from depth of worst case soil sample to the water table at site). 

----

t = (1/Kf)'(L-(Hw-Hf)'(ln((Hw+L-Hf)/(Hw-Hf))))) = __ ..;6.,;2,;.7 __ seconds 

Step 3 - Deteiiiiina tl-:.e velocity of the water (Vw) In feet per year. 

Vw = (U30.48cm/ft)/(tl31 ,500,000sec/year) = __ 5_0 .. ,2_6_3 __ ftlyear 

Equation Set III - Determine the organic retardation effect (Ve) of the contaminant. 

Step 1 - Calculate the soillwater distribution coefficient (Kd) (ml/g) for uncontaminated soil. 

Kd = Koc'loc'lE-6 =_....;0,.;.6;.,6.,;3_7_95~_ml/g 

Step 2 - Calculate the retardation effect of natural soil organic matter on COC migration. 

Vc = Vw/(l+«Bd'Kd)/e)) = __ 1,;.4,;;,3;.,;3,;.0 __ ftlyear 

Equation Set IV - Determine biodegradation rates and provide final coe concentration (Cf) at depth of concern. 

Step 1 - Calculate the time (Tc) in days required for the coe to reach groundwater. 

Tc = 365 day/yr'{(U30.48cm/ft)Nc) = ___ 0.,;.0;.,3 ___ days 

S~p 2 - Calculate estimated concentration of COC in the soil pore water (Cp) necessary to protect groundwater. 

Cp = 10'(log (Crsbl)+«Tc/2.3)'(0.693/tl/2))) = 0.1502 mg/l 

COC concentration in soil pore water (Cw) Is less than concentration necessary to protect groundwater (Cp). Not necessary to calculate 
SSTL 



Soil Leachabilily-18-19 Benzene Calc 

Equation Set V - Calculate the Site Specific Target Level (SSTL) for the COC in soil. 

Csstl for BENZENE 

in soil 

= Cp·DAP«((Bd·Koc·fcs)+Wr+(F··H·"))/(Wr'"1 g1cc+Bd)) = 

PREPARED BY:. ______________________ _ 

Date 

CHECKED BY: _____________________ _ 

Date 

11/19/1999 2:13 PM 

0.974917 mg/kg 



5011 Leachability-18-19 Benzene Summ. 11/1911999 2:13 PM 

IN-SITU SOIL RISK EVALUATION 

SOUTH CAROLINA 

.' Department of Health and Enviionmental Control (DHEC) 

Site Data 

SITE ID# 0 
FACILITY NAME Site 4, Building 640 

Instructions 

Provide results, separately, for each constituent in the worst case soil analysis. 

Data 
List Constituent: BENZENE 

(BTEX, Napth.) Table 

Bioremediation "half-life" 16 days t 1/2 1 

Soil/water partitioning coefficient 81 ml/g Koc 1 

Equation Step 

I 
Set 

Total Organic Carbon Content 0.0093 decimal % f cs I 1 
.eachate Concentration 1.109 mg/l Cw I 2 

.. ".-

Air Filled Porosity 0.41 decimal % f II 1 
Infiltration Rate Time 627 seconds t II 2 
Velocity of Water 50,263 ftlyear Vw II 3 
SoillWater Distribution Coefficient 0.6638 ml/g Kd III 1 
Contaminant Percolation Rate 14,330 ftlyear Vc III 2 

Time to Reach Groundwater 0.03 days Tc IV 1 
Concentration reaching Groundwater 0.1502 mg/l Cp IV 2 
Site Specific Target Level 0.975 mg/kg C sstl V 

lionCIUSlons 

Does concentration of chemical of concern in soil exceed SSTL? NO 

Risk of Human Exposure due to contaminated soil. 
YES X NO 
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Soil Leachabilily-18-19 Naphth. Calc. 11/19/1999 2:14 PM 

SOIL LEACHABILITY MODEL FOR NAPHTHALENE 
RlsK·BAsED CORRECTIVE ACTION FOR PETROLEUM RELEASES 

SITE INFORMATION:=_-::-_,--_,--____________ -, 

Site: Site 4, Building 640 

Location: Charleston Naval Complex, North Charleston, SC 

REFERENCES: 

INPUT: 

(1) sCDHEC, RBCA For Petroleum Releases, June 1995, Appendix B, Figure 1. 

(2) sCDHEC, RBCA For Petroleum Releases, June 1995, Appendix B, Table 2. 

(31 sCDHEC, RBCA For Petroleum Releases, June 1995, Appendix B,lnput Parameters. 

(4) sCDHEC, RBCA For Petroleum Releases, June 1995, Appendix B, Table 1. 

(5) SCDHEC, RBCA For Petroleum Releases, June 1995, Appendix B, Figure 2. 

(6; SCDHEC, RBCA For Petroieum Releases, June 1995, App~r;di:=: B, Figure 3. 

(7) SCDHEC, RBCA For Petroleum Releases, June 1995, Appendix B, Figure 4. 

(8) sCDHEC, RBCA For Petroleum Releases, June 1995, Appendix B, Figure 5. 

coe Chemical of Concern 

Bd Soil Bulk Density (1) 

Crib; R.lsk Based SCiVEming Laval 

Cs Concentration of coe in soil 

DAF Dllution/Attenuatlon Factor (2) 

foe Organic Carbon Content in Soil (3) 

H' Henry's Law Constant (4) 

Hf Wetting front suction head (always negative) (5) 

Hw Average Annual Recharge (3) 

Kf 5011 Hydraulic Conductivity (6) 

Koc SolllWater Partioning Coefficient (21 

L Depth between soil sample with 

greatest coe concentration to groundwater. 

o Porosity (7) 

tl/2 Biodegradation "half life" (2) 

g/cm3 

mglq 

mg/kg 

unltlessl 

mg/kg 

unitlessl 

cm 

cm 

cm/s 

ml/gl 

cm 

unitless 

daysl 

mg/kg TPH Total Petroleum Hydrocarbons, EPA Method 3550 

Wr Residual Water Content (8) volume fraction 

NAPHTHALENE 

1.7 

1.63 

7.25 

8 

8195 

0.002 

·10 

25 

0.0056 

1543 

31 

0.45 

48 

1890 

0.04 



Soil Leachability·18·19 Naphth. Calc. 11/19/1999 2:14 PM 

CALCULATIONS: 

Equation Set I - Oetermlne soli pore water concentration resultifig from physical partlonlng (Cw). 

Step 1 - Calculate the total organic carbon content (fes) of the soil. 

Ics = (Ioc +TPH/1.724)"1E·6 = 0.0093 decimal % 

Step 2 • Calculate the concentration of cac in soil pore water (Cw) directly In 

contact with the contaminate soli. 

----

Cw = Cs"«Wr "1g1cc+BdV«Bd"Koc"lcs)+Wr+«0·Wr)"H'))) = __ ..;0,;.;.0,;;2 __ mg/l 

Equation Set II - Determine the veioci'ty of the soil pore water {Vw} 

Step 1 • Calculate the air filled porosity (I) in decimal percent. 

f =" -Wr = 0.41 decimal % 
-.....;.;.;.;....-

Step 2 - Determine the time for water to percolate through the vadose zone soil 

(from depth of worst case soil sample to the water table at site). 

t = (flKI)"(L-(Hw·HI)"(ln(Hw+«L·HI)/(Hw·HI)))) = ___ 6_2_7 __ seconds 

Step 3 - Determine the velocity of the water (Vw) in feet per year. 

Vw = (U30.48cmlft)/(tl31 ,SOO,OOOsec/year) = __ ,;,50,;.;2,;.;6,;,3 __ ftlyear 

Equation Set III - Determine the organic retardation effect (Vc) of the contaminant. 

Step 1 - Calculate the soil/water distribution coefficient (Kd) (ml/g) for uncontaminated soil. 

Kd = Koc"loc"1E-6 = __ 1;,;2;;,.6;,.44;.;.;,88,;.;S::..-_ml/g 

Step 2 - Calculate the retardation effect of natural soil organic matter on cae migration. 

Vc = VW"(1+«Bd"Kd)/0)) = __ 1.:,0,;.3;.,;1 __ ftIyear 



Soil Leachabilily-18-19 Naphth. Calc. 11/19/1999 2:14 PM 

Equation Set IV • Determine biodegradation rates and provide final CDC concentration (Cf) at depth of concern. 

Step 1 • Calculate the time (Tc) in days required for the COC to reach groundwater. 

Tc = 365 daylyr"((U30.48cm/ft)Nc) = ___ 0;,;.3;,;5;... __ days 

Step 2 - Calculate estimated concentration of CDC in the soil pore water (Cp) necessary to protect groundwater. 

Cp = 10'(log (Crsbl)+((Tc/2.3)·(0.693/t1/2))) = __ ..;1,;;.6..;4 __ mg/l 

CDC concentration in soil pore water rep) is greater than Crsbl, therefore the SSTL must be calculated. 

Equation Set V - Caicuiate the Site Specific Target Levei (SSTLj for the cae in soli. 

Csstl for APHTHALENE 

in soil 

PREPARED By: __________ _ 

CHECKED BY: __________ _ 

= Cp·DAF"(((Bd·Koc·fcs)+Wr+{F"'H'"'W(Wr"1 g/cc+Bd)) = 

Date 

Date 

183.895211 mg/kg 



Soil Leachability-1B-19 Naphth. Summ. 1111911999 2:14 PM 

IN-SITU SOIL RISK EVALUATION 

SOUTH CAROLINA 
Department of Health and Environmentai Controi (DHEC) 

Site Data 

SITE 10# 0 
FACILITY NAME Site 4, Building 640 

Instructions 
Provide results, separately, for each constituent in the worst case soil analysis. 

Data 
List Constituent: NAPHTHALENE 

(BTEX, Napth.) Table 

Bioremediation "half-life" 48 days t 1/2 1 
Soil/water partitioning coefficient 1543 mllg Koc 1 

Results 

Equation Step 
Set 

Total Organic Carbon Content 0.0093 decimal % f cs I 1 
Leachate Concentration 0.020 mg/l Cw I 2 
Air Filled Porosity 0.41 decimal % f II 1 
Infiltration Rate Time 627 seconds t II 2 
Velocity of Water 50,263 ftlyear Vw II 3 
SoillWater Distribution Coefficient 12.64 mllg Kd III 1 
Contaminant Percolation Rate 1 ,031 ftlyear Vc III 2 
Time to Reach Groundwater n rI~\/C: ...., .... o.Al .... Tc IV 1 
Concentration reaching Groundwater 1.64 mg/l Cp IV 2 
Site Specific Target Level 184 mg/kg C sstl V 

Conclusions 

DOes concentration of chemical of concern in soil exceed SSTL? NO 

Risk of Human Exposure due to contaminated soil. 

YES X NO 
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ZONE H, CHARLESTON NAVAL COMPLEX 

NORTH CHARLESTON, SOUTH C:AROLINA 
SCOHEC UST 10 No. 09868 

DOMENICO'S DllUnON/ATTENUATIOIIi EQUATION FOR GROUNDWATER TRl,NSPORT 

Domenico 

Site·Specific Target Level Calculations for Groundwatelr: Potential Future Off·Slte Ingestjon (Cooper River) 

Parameter DeKriptlon,: 

POE .. Point of &po ..... e 
SSTL .. She-Spedflc Target level 
SSTl.a<MICl! .. Hymocarbon Concentration lin Plume Source ArCNI pr01eetive of RBSt. el POE 
SSTLcow .. Hydrocarbon Concentnrtlon al Complllll>(:' Poin! prolecdve of RBSt. lit POE 

x...,.. .. :II .. Dlatence from Plume Source 11) POE (.song Cent"'nel 
"- .. :II .. Distance from POE to Compliance PoIn! (along Cent .... inttl 

Y .. Source WIdth IPerpenlkular to Row Ilirectlonl 
Z .. Source Depth (Pwpandlcua. to Flow [lIr8C1lon In Vertical Planel 
K... SlItUr8Ied Hydrallc Conductivity 

Units 

mgll 

moIL 
moIL 
m 

Peremet. DescrIptionl: 

PI .. SolI Bulk DensIty 

foe .. FrICtIon Organic Carbon In Soit 
<Xx .. longltudlllll Disparaivlty .. O.b. 

<Xv .. Tran." ... DillP"'rtIvIty .. "'xI300 

o:r., • Vertical Di.,._livitv .. 1 II 10'" 
koc" Organic CMbon FW1ition Coetfident 
ko .. SoI-Wat_ SorptIo:m Coefficient 
V .. Pore Wilt. Velodty 
R., .. Constituant RIIt.'dIItIon Factor 

I • G",un~ter Grad"'nt 
9 .. Porolity In SalUnlted Zone 

m 

mI'K _1-
em'/em' 

VIRc .. Mulmum Transport RIIta of DlssalYed Constituent .. (K,Ili(9R.,1 

RBSL .. Rlsk-BIIHd Screening l..,elin Weter Provided by SCDHEC: (19981 

I Dlution It Attenuation without 8I:::!.2I!eat I)~ I 
Constituent X~, X~ Y Z t K, I • P. a, a, a, '., ,,", 

• m m m '" m/s'Be mlm em
3
/em3 g/em3 m m m g-C/g-soil em3-H1O/g_C 

Ban:z:ene 200 60.9601 f5 , 1.ooE+13 1.34E-Q5 0.0080 0.43 1.54 6.10 2.03 0.30 B.20E-03 " 
Toluene 200 60.9601 15 , 1.ooE+13 1.~,-O5 0 ..... 0.43 1.54 6.10 2.03 0.30 B.20E-03 '" Nllphthalene '00 60.9607 15 , 1.ooE+13 1.34E,·05 0 ..... 0.43 1.54 6.10 2.03 0.30 B.20E-03 1543 

Constituent x",., XCOM~ Y Z 1 K, I • P. a, a, a, '., ,,", 

• m m m '" m/s,ae mlm em3/em! g/cm3 m m m g-C/g-soll cm3-H1O/g_C 

Ben:z:ene 160 45.7206 16 , 1.ooE+12 1.~'-O5 O.ooB 0.43 1.54 4.51 1.52 0.23 8.20E·03 ., 
Toluene 160 45.7206 16 , 1.00E+13 1.341;'-05 O.OOB 0.43 1.54 4.51 1.52 0.23 B.20E·03 133 

Nephthalene 150 45.1206 15 , 1.ooE+13 1.34!,-O5 O.OOB 0.43 1.54 4.57 1.52 0.23 B.20E-03 1543 
.. _~ • c_ ....... _ .... ~A n_ ~~ ........ , ..... _ .. ,,_ .... ___ ._ ................. , ..... n .. ",... • 000 "'-"_D. ___ I"" -,,~. 6- ........... _ ~.A. ...WA ...... "_" -Ollnd Siorao. T ...... Maneoem .... l . ... ' 
DOMENICO DlWTlONIATTENUATION MOIOEl WITHOUT BIOLOGICAL DECAY 

Cx 1 
C

SOURCE 
= 2 erfi 

(x-~) J y 1 J z 1 
2~ aX ~ x erJ l4.J ayx x eTJ l2ft¥ 

Constituent I POE RBSl 

moll 

8enzene I 0.005 

Toluene '.000 
Naphthalene 0.010 

' . 
em! -H1O/g-so 

0.6642 

1.0906 

12.6526 

'. 
em! -H1Ofg-so 

0.6642 

1.0906 

12.6526 

SSTL.a\IIIICl 

mg/l 

0.053 -. 

10.617,-
0.106 

V "' m/see 

2.49E-07 3.379 

2.49E-01 4.906 

2.49E-07 48.314 

V n, 
m/see 

2.49E-01 3.319 

2.49E·01 4.906 

2.49E-07 48.314 

SSTLeou~ 

mg/l 

0.031 
6.228 
0.062 

Unhs 

g/em' 

g·Clg-soIl 

m 
em'-H.Olg·C 

em'-H.Olg-soll 
mI~ 

m/sBC 

m,1L 

CI'OIE/C.aullCI' 

9.419E-02 

9.419E·02 

9.419E-02 

~/Ceo,,", 

1.606E-01 

1.606E-01 

1.606E-01 ~ 



ZONE ~I, CHARLESTON NAVAL COIIIIPLEX 

NORTH CHARLESTON, SOUTH CAROLINA 

DOMENICO'S DILUTION/ATTENUATION EGUA1"'ON FOR GROUNDWATER TRANSPORT 

Predicted 10-year Migration of Constituents in Groundwater 

Paramller Desc:r'Pt!ona: 

POE .. Point 0' Ex~r. 
SST\. .. Site-Specific Target Laval 
SSTl..Qt.IIN:E .. Hydroclllbon Concentratlon In PI ... nll Source Are. protective of RBSLs at F'OE 

ssncOMl' ., HydroclU'bon Cone,ntiatlon at Com,dlanc, point protective of RBSLs at POI, 
>C,w .. x .. Distance from Plum. Source to POE {along Cantarllnl' 

Xcow .. x .. Dlstanee f~ POE to CompRllnca 'Point (along Cent,rUne) 

V ... Source Width tPerpendieular to Flow OIractionl 
Z - Source Depth (Perpendicular to Flow Dlrectl,on In Verdeal Plana' 

K. .. Saturated Hydreulc Conductivity 
,- GroW\dW.lter Gradient 

e - POIMIty in Saturated Zona 

~Dilutlon &. Attenuetion without 8k)I~icei Decal 

Constituent x.a. x.a. y z • 
It m m m •• c 

Benzene <4. 42.8725 15 • 3.15E+OS 

Toluene .3 19.2028 t5 > 3.15E+OS 

Naphthalene n.> 6.78684 t5 • 3.15E+OS 

~ 

Ks 
mlsee 

1,34E-O!i 

1.34E-0!i 

1,34E·0!; 

I 

mfm 

O.OOSO 

0.0080 

O.OOSO 

Units 

mg/l 
mgIL 

mgIL 

m 
m 

m 
m 

m/sle 
em/em 

cm'/cms 

a '" m3/em g/em3 

• .43 1.54 

0.43 1.54 

0.43 1.54 

Predicted. I 10 

Parameter Descriptions: 

Po: .. Soil Bulk Density 

foe .. Fraction Organic C.rb(ln In Soil 

0.,,; .. longitudinal Disper8ivlty ... 110 
fJ.v .. Transyerse Disper8ivlt)' .. a xl3 

Ilf .. VertiCIl! pjsper8ivtty .. ax/20 

koe ., Organic Carbon Partition Coefficient 
ko '" Soli-Water Sorption CClaff\clent 
V .. Pore Water Velocity 
R,; =' Constituent Retardatk'" Factor 
VIR,; = Maximum Transport Afte of DiuDlyad Consrltuent .. IK.l1I19RcI 

RBSl .. Alsk-Based Screenl,ng leyel in Watar Provided by SCDHEC 119981 

"" a., a, foe koc .. 
m m m g-C/g-sOIl em3-HzOfg-C em 3-HzOfg-soil 

4.27 1.42 0.21 S.20£·03 81 0.8842 

1.92 0.64 0.10 S.20E-03 133 1.0908 

0.6S 0.23 0.03 8.20E·03 '543 12.6526 

Source: South CeroRna Department of Health lind Envlfi)nmtintalcontroltsC[iH"EC11998--:-R/ik-=ioad-con.;ctJve Aciiiiit70r Pertoleum Ra.iN,u:liUr,tiu-o-fUniiargroundstoragil'ank M""agement. 

DOMENICO DllUllON/ATTENUATION MODEL WITHOUT SIOLOGICAl DECAY Constituent c".,,,, C, 

mgfL mslL 

Benzene 0.313 0.005 
Toluene 4.646 0.973 
Naphthalene 23.346 0.010 1 cJ (x -*) ~J y 1 ~J z 1 

~2erfiJ~ vi X~Jl4J",x x~Jl2,ja,x 
ax Rc 

Cx 

CSCXJRCE 

Prepar:ed Bv: Reviewed By: 

v Rc 
m/sle 

2.49E.Q7 3.379 

2.49E.o7 4.906 

2,49E-07 48.314 

, 

",;IS 

glcm' 

g-Clg-soil 
m 
m 

m 

cm' -H10/g·,C 

cm'-H10/g-1I0B 
mlsac 

mlsec 

mull 

C"",fC,o 

.~~'~' 
1.532E 

2.094E 

4.110£ 

,,. ,,. 



ZONE H. CHARLESTON NAVAL COMPLEX 
NORTH CHARLESTON. SOUTH CJIROLINA 

DOMENICO'S DILUTION/ATTENUATION EQUATION FOR GROUNDWATER TRAIISPORT 

Predicted 20-year Migration of Constituents in Groundwater 

Paremater aescrlptlons: 

POE .. Point of Exposure 

ssn '" $Ita.spaclflc Target Llvel 
Ssn'OUfICE .. Hydrocarbon Concentration In Plume Source ArIa protective of RSSLs at POE 

ssnCOfolp '" Hydrocarbon Concentration at Compliance Point protective of RBSLs at POE 
x,...,., '" x .. DlstanCI from Plume Source to POE:, I_long Centanine) 

Xco- .. x .. Distance from POE to Compllancl Polm falong Centerline) 

Y .. Source Width (Perpendicular to Flow Dlractlonl 
Z _ Source Depth (Perpendicular to Flow Direction In Vertlcar Plana) 

K ... Saturated HydrluNc Conductivity 
I • Ground\wter Gflldlent 

9 _ Porosity In Saturated Zona 

eutlon &. Attenultlon without BIoI2a!cal Dec= 

Constituent X"" XPOE' Y Z t 

ft m m m sec 

Benzene 220 87.0588 15 2 8.31E+08 

Toluene 94 28.8515 15 2 6.31E+08 

Naphthalene 43.4 13.2285 

" 
2 ~'E+08 -

I 

" 
m/sec 

1.34E-05 

l.J4E-05 

1.341;-05 

J 

mlm 

0.0080 

0.0080 

0.0080 

Units 

mg/l 

mgll 

mg/l 

m 

m 
m 

mlSle 

em/em 
cm3{cm' 

• p, 

m 3J.cm3g/cm
3 

0.43 1.54 

0.43 1.54 

0.43 1.54 

Pre<licted Migration 20 

Plrlmeter DlscriptloN: 

P. ~ 5011 Bulk Density 

foc = Fraction Organic Carb'~n In 5011 
ax = Longitudinal Disparslvlty = IIfl0 

ay '= Transverse Dlsperslvlll' .. a'lll3 

C1z '" Vertical Dlsplrslv!ty - aJ20 

koc '" Drglnlc Clllrbon Partltlon COlHiclam 

ko = Soll-Watet' Sorption Coafficlem 
V _ Pore Water Velocity 

Rc - Constituem Retardation Factor 

VfAc .. Maximum Transport Rate of Dluoived Constituem - IK,.IIffBRc) 

R8SL .. Risk-Baaed Scraeni"", Llvelln Water Provided by SCDHEC (1998) 

a, a, a, foe koe k, 

m m m g-C/g-soil cm3 -H2O/g-C cm3-H2O/g-soil 

6.71 22' 0.34 B.20E-03 81 0.6642 

2.87 0.96 0.14 8.20E·03 13' 1.0906 

1.32 0.44 0.07 a.2:0E-03 1543 12.6526 

Source: South CarolIna Dapartmant of Health and Environmental Control ISCDHECI 19951. Risk-Bued CtHTfICtive AcrltHr for Perroleum R8.8,,8". Bureau of Underground Storagl Tank MI""gemant. 

DOMENICO DILUTION/ATTENUATION MODEl WITHOUT BIOLOGICAL DECAY 

~ ~, 

Constltuant CsoURCE e, 
m Il mH/L 

enzana 0.313 0.005 
oluene 4.646 0.988 
aphthalene 23.346 0.010 

eX 1 i (x -~) J y 1 J z 1 
C,oun = 2 erlt ~ax ~ xerJl4~""x xerJl2Jazx 

PreDared Bv: Reviewed Bv: 

V Rc 
m/sec 

2A9E-07 3.379 

2,49£-07 4.906 

2.49E-07 48.314 

Units 

gfc:m' 

g-Cf.~-soll 

cm'·H.,O/g-C 

cm'-H2 0/g.son 

m/llac 

mflcac 

m~I/L 

CPOE'/CSOURCE 

1.6l7E-02 

2.126E·01 

4.370E·04 
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